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Of the Engravings-the Subjects are, l. The Furna¬ 
ces and Apparatus at present used for refining Lead. 
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with the least possible consumption of Wa^r. 



TABLE Of CSONTENTS 

TO THIS nFTESNTU VOLUME. 


• SEPTEMBER. 

♦ i 

Engtavii^ of the foU<>wing Olgects: i. The Furnaces and Apparatue 
at present o^ed for refining Lead. Designed by Mr. John Sadler. 

I. Hie process for refining Lead as practised in England. In a Letter 
from Mr. J. Sadler.^.*.^.Page i 

IL Facts and Observations relating to the Windfc^ Waves, and other 
l^eiiomena by which the Surface of the Sea is affected. In a Letter 
f«on> James Horsburgh, Esq. .....6 

HI. A third Series of Experiments on an artificial Substance which 
possesses the principal characteristic properties of Tannin} wit^ 
some Remarks on Coal. By Charles Hatchett, Esq, F.R.S.« Frojp 
the Philosophical Transactions for i Sq6... 

IV. On the Force of Percussion, By William Hyde Widlaston,M^ 
Sec. R. S. Being the Bakerian Lecture which was read befon 
Royal Society in the month of November last. From the 
phical Transactions for t8o6.-.. • * 



V. Letter from a Correspondent, affirming, contrary to some observa¬ 
tions in our last Number, that Ot^ects can be distinguished by the 
Human Eye under Water, with additional Experiments by the 
Editor.... 


VI. History of the Dcvelopement of the Intellectual and Mc^al Con¬ 
duct of an Infant during the first twelve Days of its Existence. In 
a Letter from R. £. ..... ,42 

VII- Repetition of the Experiment in which Acidaand Alkali are pro¬ 
duced in pure Water by Galvanism, (no Animal or Vegetable Matter 
nor oxidable Metal being present). By Mr. Charles Sylvester. .50 


VIII- Experiments and Observations on the adhesion of the Particles 
of Water to each other. By Benjamin, Count of Rumfiard, F. R. S. 
Sec, Communicated by the Author to the National Institute of 
France, and transmitted by him to the Editor. •. ... < 

Experiments on the Culture of Carrots- By Mr. W^lis 
Masoift. 


X. Extracts from a Collection of Papers on the subject of Athletic 
Exercises. By jSir John Sinclair, Bart^ M.P. ... Ay 


XL Scicntific3N«Ws:—Prixe Questions by the Society of Gperlitz yy. 
" Questions Mspecting the iftterior Temperature of the Earth, pB. 
Bitter's Rimenmeiits on Gblvanism -and Magnetism, 
offered by tne Society for Encouragement of. National Indus^ ^ 
France, lor siting Paper, Vetmifflon, Block Engraving, l^ek «uid 
Tih VtmmGiBs, «.Bo 
















JOURNAL 


OF 


NATURAL PHILOSOPHY, CHEMISTRY; 



AND 


THE ARTS. 


SEPTEMBER^ 1806 . 


A RTICLE I. 


I'/ie Proc{>ss for refining Leady as praciUed in England, 
In a Letter from Mr. John Sadler. 


c 


My dear Sir, 

ITZ. DUIIAMEL, in his Memoir on the Refining 


of Lead in the large way, has civen a sketch of the pro- lead 
, cess used in England; if you think the folIoM’ing more 
detailed description will be acceptable to the readers of 
the Philosophical Journa!, it is it your service. 

The ol ject of refining lead is not merely on account of object of refin 
the silver it contains, but to procure it as free as possi-ing lead. 

|blc from the other metals with which it is usually alloyed, 
and to procure litharge. The silver is only an object so ^ 
far as it helps to pay the expense of refining, ^ ^ 

The lead produced at the smelting hearths or furnaces impuri- 
in England is never perfectly pure ; it is always alloyed tics of English 
with a portion of silver, and most commonly with one or 
most of the following metals; viz, zinc, antimony, cop¬ 
per, and arsenic; which lender it unfit for some of the 
purposed.to^hich lead is applied. 

Vox. XV.— Sept. 1806 . B The 
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cjtperation of refiniog is founded on the IhcUiiy 
^hich lead is oxidated when exposed to heat in con- 
^th ^mospheric air, and the ^cuHar properties^ the 
if lead possess; being easily fused, and in that state 
ig and <^onibining, with most of the metals; gold^ 
id piatina excepted. « 

[ead to be refined is exposed to the action of heat 
, ^r upon.a or test^ composed of a mixture of 

and fern ashes in a roverbato^y fiirnacc; the de¬ 
scription of which, with the diflfcrenWttaniptilations, are 
as follows: 

Description of "1 refining furnace is composed of gpod solid masonry, 
the furnacj|for bound together with iron bolts. It dittos Tery little in 
.^efeiogdead. jjg construction from the common reverbatory furnace^^ 

except the bottom, which is perforated to receive {he test 



or cupel. 

Fig. I. Plate I. is a perspective view of the furnace 
with its iron work; a the teaziiig hole, b aperture by 
which the test is sup]>lied u ith lead, c an arch or dome 
over the feeding hole, communicating with the furnace 
stack by a flue, d area or space where the test is taken in 
and out the furnace, ce two strong iron bars to support 
the test when in its place, f cast-iron pot set in masonry, 
the flOe pMsing into the stack of the furnace, g the stack, 
p the ash pit, q an iron bar tg slide the ladle on when feed¬ 
ing the test. 

Fig. 2. a perpendicular section of the furnace shewing 
the test 2 , supported in its place under the Opening of < 
the bottom of the furnace by the two wedges r r; k aper¬ 
ture for the nozzle of the bellows, s fire bar resting on 
the bearersw 

Fig. 3. plan of the interior of the furnace \ I jiart of 
the bellows, h h flues from the body of the furnace tev j 
the stack. . 

0 The same letters in the different plans are meant to’ de« 
note the same parts. 

Plate Fig. 1. plati of the iron frame Into 
mixture of bone and fern ashes Is rafitined to fdrm t^t. 

This frame is something larger the elliptici^ hole la 

the bottom.of the Ihrnace. ' 

Figs* 2 and 3. plan and section of die ^ tiirb 
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whieh contains the lead to be refined^ n breast of the test^ 
o o small gutters or channels through vhich the litharge 
flows, p a semi-eliptical hole for the litha^c to fail 
through from the gutters upon the area of the refinery. 

These drawings and references will be sdificient to 
. make the description of the furnace, &c. clearly under¬ 
stood. 


• Of the Test or CupcL 

A good test is of^the first importance in refining ; the ma'dc of*6pVrM 
method of constructing one I shall endeavour to point out, bone and ifcrn 
Six parts of well burnt bone ashes and 1 part of good ^^hy. ^ 
fern ashes are to well mixed, sifted through a sieve (the 
Jipaccs in which are about ^ of an inch square), and 
^moistaPied to about the same degree the founders use their 
sand. The iron frame is to be laid on the floor and made 
steady, with wedges under its rim ; about two inches in 
thickness of the ashes are to be equally spread over the 
bottom, and with an iron beater, such as used by the 
founders, equally rammed between the cross bars; the 
frame is to be again filled and rammed all over, beginning 
at the circumference and working spiral ways until 
finished in the centre, the filling and ramming to be re- * 
peated until the frame is completely full; Ur^^cavation 
to contain the lead is made as expressed in the^an, with 
a sharp spade about 5 inche's square, the edges dressed 
with a iong-bladed knife; a semi-cliptical hole, as at/>, is 
to be cut through the breast. Having proceeded so far, 
the test is to be turned on its side and^dressed from all 
superfluous ashes adhering tothebottom, taking care that 
none shall be left flush with the bottom of the frame or 
cross bars, othel'wisc in fixing the test to its situation at 
the bottom of the furnace it would be liable to be bulged. 

Fixing the Test in its situation. 

The rim of the test is now to be plastered with clay or Mann^^ of fix- 
moistened ashes, placed upon the supporting cross bars^ ngthete^t. 
and fixed with wedges firmly against the bottom of the 
fotnace, the1>reast next to the feeding hole. ^ 

A gentle fire may now be lighted, and graduoliy in¬ 
creased until the test be i^d hot. When it ceases to emit 
stemirom the under side it is sufficieiitly dry. 

- l^ad prevtously melted in the iron pot/is ladled into Masipuladon, > 
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lidum i$ tft- the terttmtil the hollow pari be nearly filled, the opera- 
^™^?^tortdoftes the feeding aperture, mOi increases the heat of 
i^^put into thefiamace nntil the surface of the lead is well corered 
* the tc»t, See* widi litharge; he then remoTOS tiie door from the feediitg 

hole, an(f with an iron rod, which has one end bent down 
ait right angles about 3 inches and made flat wr chisSei- 
shaped, scrapes the small gaiter or channel o until the 
litharge just flows into it, the blast from a pair double 
bellows is then directed from the back part over the sur¬ 
face af?th^te^, the litharge is urged forward, and flows 
from the gutter upon the floor of the refinery; the ope¬ 
ration now goes forward, gradually adding lead aatha- 
escape of litharge makes necessary, until the 
worn down that the test does not contain 
inch in depth of lead, the blast is then takep 
gutter filled up with moistened ashes, aud^fi fresh one 
made on the other side the breast; the test is again filled, 
though not so full as at first, and the operation carried on 
until this gutter also is worn down and the test contain 
from about 50 to 70 lbs. of alloy. This quantity is run 
into an iron pot, and set by until a siiiTineni number of 
pieces have been collected to make it worth while to take 
oif apla^Ulpf pure silrer from thorn. 

Alloy Ifft br- quantity of alloy left in the working off each test 

hincL must depend in a great measure upon the quantity of siU 

ver it by estimation is supposed to contaiu. A suliioient 
quantity of lead should always be left in the alloy to makp 
it fuse easily in thfc iron pof 

When the test is removed from the furnace and broken 
up, the litharge will be found to have penetrated to an 
inconsiderable but equal depth in the ashes; that part 
not impregnated with litharge may be pulverised, mixed 
with fresh ashes, and again used for another test. 

The operation of taking off the silver pure differs in 
refined bv oxi- no respect from the foregoing, only more care is obt^rted 

tbi^working, not to sufler the escape of any metitlUe 
particles with the Htharge, as that would occasion bon. 
siderable waste of silver* As the process adyawce*, and 
the .proportion of silvpr to lead increases,* the litharge 
assumes a darker colour, a greater heat becomes* nfioes. 
saiyr, and at last the brighteniiig takes p^oe; the inlerior 
2 of 


Some lithar 
soak* into ti 
test. 


le 


The 


si^ 
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of tbe^fiirnace, which during the whole of the procosif had The twrlghtea-^ 
Hbeenvery obscure and misty^ clears up. When the ope- 
rator observes the surface of the silrer to be free ^om 
litharge, he rexnoTes the blast of the bellows, and sufi^ 
the furnace to cool gradually; as the silver cools many 
protuberances arise on the surface, and fluid silver is 
ejected from them with considerable force, which falling a»^iTcoob.”^ 
again on the plate spots it very fantastically with small 
globules. 

The latter portions of litharge bring orer a consider- The last por- 
able quantity of silver with them; this is generally re- 
duced by itself and again refined. contain silver. 

'^The litharge as it falls upon the floor of the refinery is The litharge 
occasioifttlly removed; it is in clots at first, but after a io cool- 

short time as it cools it falls for the most part like slacked 

— « 

lime, and appears in the brilliant scales it is met with in 
commerce: if it is intended as an article for sale, no- 
thing more is necessary than to sift it from the clots 
which have not fallen and pack it in barrels. 

If, on the contrary, it is intended to be manufactured reduced by 
into pure lead, it is placed in a reverbatory furnace, 
mixed with clean small-coal, and exposed to a heat just Amall-coal at a 
suflicient to fuse the litharge. The metal as it i%|rcduced heat, 

flows through an aperture into an iron pot, and is cast ' 
into pigs for sale. During the reducing, care is taken to 
keep the whole surface of the litharge iu the furnace co¬ 
vered with small-coal. 

• # 

In some smelt works, instead of a reverbatory furnace The reduction 
for reducing, a blast furnace is made ufe of, on account * 
of the greater protMlce, but the lead so reduced is never fumade, 
so pure as that made in the wind furnace. The oxides of 
metals, which require' a greater heat to reduce than 
the lead, are in the blast furnace generally reduced 
with it. ^ 

The volatile Oxides, as zinc, antimony, and arsenic,* are Volatile oxides 
mostly carried off by evaporation during refining; a con¬ 
siderable portion of the oxide of lead itself is carried off 
by orgporatloa, making the interior of the furnace so 
misty and obscure that a person unused to refining cannot 
aee mote than a few inches into it. ^ 

A considerable portion of these oxideii are drieen by carried up the 

- • the 
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|be blast ol the bellows tthrongh the feeding a{iertiirCf 
and would be dissipated in the refiaing-house, to the great ^ 
injury of the workmen’s healths;' to prevent their ill 
e^cts the arch' or dome over the feeding hole is erected 
to carry the fume iuto the stack of the furnace. 



Ih K 

Facts and Observations relating to the JVinds^ tVavds^ 
and^other^ Phenomena by zzkich the Surface of the Sek is 
affected, * In a Ijetter from 3 Horsbvrgh, Esq.* 


On the surface 
of the sea* 


To Mr. NICHOLSON* 

Sir, 

^'^ROM reading in your Journal Vol, 12th. the account 
of the Seiches of the Lake of Geneva, I hate bcenindu^ 
ced to send to you a few remarks relative to the surface of 
the sea, which are more particularly applicable to thein* 
dian and Chinese Seas, where these observations were 
made.— 

The smooth re- When a steady breeze of wind has continued to blow 

fiteady brari length of time, with a clear sky, or small clouds 

are au^mcn- high in ^he atmosphere, the waves aye generally regular 

ted by the nsc ^nd smooth, gliding in the diroctipn of the wind : partL 
of alow cloud , , i Ax u X* 

though the cularly when there is no current :—At such times, u a 

breeze is dimi- dense cloud is generated, and is low in the atmosphere 

nishcd. when passing over the observer, the strength of the regu* 

lar breeze is decreased, and the w aves appear to be agita.*^ 

ted by theclou^ whilst it passes over them ; their si^mits 

being more elevated and turbulent :-^ut no sooner has 

the dense cldud passed the zenith of the observer, than 

the breeze resumes its former strength, and the waves 

glide along smooth as before. 

ItBcems as if^ When many of these dense clouds are generated, and 
th(^ cloudi foiiQinr the.course of the prevailing wind, in succepsion, 
tloh on the sur- the waves become turbulent and irregular, particidarJ^ 
face. when these clouds are near the surface of the sea^accom* 

pained by showers of : this has frequenUy b(^ 
served in the Indian SeAS, and often inclined mo to thpk 
th^e low dense douds had siDme with fbeoai^Q 

of theseti* 

^ The 
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The effects proceeding from these dense cloads during These effects 
their passage oYer the zenith, are the opposite to those are opposite to 
experienced from a .regular sqaall for this generally * sisquill 
first makes its appearaince by a small arched cloud, eUber 
rising from the horizon, or formed at a small distance 
above it ; which rises gradu:dly until near the zenith. 

When the preceding clonds of the arch approach the rffccts of the 
zenith, thp strength of the Squall commences, and conti- 
nues strong during tlie passage of the clouds over it ; 
which is the reverse of what has been noticed as the re¬ 
sult proceeding from dense clouds-gendrated^t high alti¬ 
tudes.—Currents or ripplings on the surface of the sea, Currcnts*and 
s6em to have an affinity with the wind.—Where tides run ndcs affect tho 

^ w 1C cl 

st^ng, in the entrance of great rivers and other jjJaces, 
the strellj^th of the wind is often observed to be modified 
by the tide ; blowing strong on the flood, and moderate 
on theebb, when the direction of the wdnd is into the ri¬ 
vers, or nearly in the line of the flood tide. 

The following peculiarity of a sudden variation in the Upon banks or 
strength of the wind, has frequently been observed in low 
latitudesr—In settled weather, when a brisk and regular considerably 
wind is experienced in deep water, if there arc any shoal less than on the 
banks or coral flats of considerable extent, the strength water 
of the wind is often perceived to be much less on these 
banks or flats, than in the deep water ; more particularly 
if eddies or ripplkigs, occasioned by tide or currents pre¬ 
vail on the banks at the time.—I have often observed in 
gL'tting on the edge of one of such banks, that the strength 
of the regular breeze instantly abated ; but resumed its 
regular force on departing from the vergo^of the bank in¬ 
to deep w aler ;—this has been experienced repeatedly ; 
and 1 have found a ship hardly manageable from a deflei- 
«oncy of wind on the verge of a bank with shoal w ater on 
it ; when at a small distance from it iff deep watc/, some 
of the light sails were obliged to be taken in, the regular 
breeze over the Efface of the deep water, prevailing so 
strong. 

In sovteral parts of the Indian Stas, particularly to the very strong 
eastward of the Nicobar Islands, between AcHen llead'ripi?^®g*>*»^,hc 
#ad JHrtfcseyUjn, very st/oitg ripplings prevail dur&ig <&c 
sowQ»-w^ m<»asoatt.->.Whe<n these ripplings are very niinutiou of 
and numerous, there is seldom any current experien. 

ced; 




A* • 

C«(l i Sjlpcai^ ^pgidai^ f®r Oiey ajeo 0^ be%r|»> jfCj. 

n^lNpUj *Mppa^.to be , 

Tlime rip^Uags eactffid hi^J^mg narrow 
^miKKth spaces between them 0 coo^erable. ex^sn^ti-r-r 
tjiey are afarning to strangers in tbe nigbt, froiQ ijne 
noise occasioned by the broken waters—The eollj|sjon of 
the water in these ridge&,^produc^ breakers so higbf tbyl^t 
at times it would be dangeraas to risk a 
th^> although the weathf^ was scrmte-—T^ey move 
with considerable velocity: when they paeis a shij^ a da* 
crease of itk strength of the wind aoQOn^panies t|iem ; o 
trembling motion is given to the vessel by the gr 
sion of the broken water, and frequentiy som 
tlirown on the deck,—The ridges are seldoza^^imflt 
few xninntes in passing ; the wind then Tesuii|U^^^^^forpier 
strength, which continues regular until^^^other ridge 
assails the ship.—Probably these must proceed from Ihe 
south-west monsoon blowing from the ocean, round 
Acben Head, into the entrance of Malacca Straits ; but 
it is singular that no currents are experienced uith these 
high rippiings„ 

Phenomena of In the ocean, and also in narrow seas, currents frequent- 

ly raise the sea, and agitate tne surface greatly,—^henf 
the wind and current coincide in their direction, the sea 
generally is moderately smooth ; but it is agitatdd, and 
turbulent waves are produced, when the current runs in a 
contrary direction to the wind.—'this is a general remark 
among nautical men, which often holds good ; although 
it docs not always ensue ; for turbulent waves are some- 
times the effect 4 |f a strong current, when the direction of 
it and the wind agree.—It is singular that currents are 
very changeable in some parts of the,ocean, far distant 
from land ; particularly near the equator.—I have 
ral tim^s, in low latitudes, experienced the currmit run 
upwards of sixty miles in twenty-four hour?, to iho ea^ 
ward or westward ; t^en change suddAily, and yfi€tk 
equal velocity in the opposite direction, durihg th^viib- 
sequent twenty-four hours.—The rise and faGL of thrift 
mosF parts of the globe, appear to. be much in 

higktaUtudes, than within the tropics : tboi^h.j^urir^’b 

^ pi'ovail mm m m 


currents. 


—very chan¬ 
geable. 
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mer kind,—la the Northern Atlantic they are seldom 
strong: but arc froqueiitiy so near the equator, between 
the Coast of G uinea and the American Continent. About 
the southern limit of the Maldiva Isles, near the Equator, 
and to the eastward of tiic Philippine Islands, they arc 
trequcnlly strong and changeable.—In latitude 40°. South 
near the Cape offxood Hoj)e, a strong current commenced 
suddenly, which produced a mountainous sea, when there 
was very little wind :—it coatiuned to run strong for a 
day, then suddenly abated, and set in another direction 
with a gentle velocity ; the high sea falling at the time. 

The agitated and smooth portions observed on the lakes, 
prevail much at sea in sultry weather, when nearly calm. 
JfS; such times, the faint airs seldom agitate the surface of 
the sea m a regular manner, hut the agitated and smooth 
])ortjon*', apjiear in veins and ]>atches, intersi cling each 
other in aiariet)- of direclioiis.—These aj^pearances con¬ 
tinue for da}s together, when faint airs and calms are ex¬ 
perienced between the trojiics : the faint airs are generally 
irregularly felt ; '■oinetinies gentle ; at oilier times very 
w eak, inclining to calm.—The surfact of the sea to a con¬ 
siderable distance around a ship, alwa>s appears more 
smooth at these times, than at greater distances, towards 
the horizon ; which often U the cause of belief iu an ap¬ 
proaching breeze, never realized. 

In low latitudes, when calms and faint airs have been 
experienced for two or tliree days ; or for a longer period, 
1 have frequently perceived the surface, of the ocean have 
an oily appearance, with minute inediisai tloating on it in 
great quantities.—'I'ln-y seemed to he interspersed over the 
smooth and agitated portions, and not confined to the 
smooth places.—Small insects, some with, and others 

' without wings, have often been seen skipping on the sur- 

» 

face of the sea in calm weather, many degrees distant from 
land. 


Smooth and a- 
gltatcd porti¬ 
ons oi the sea 
with faint airs. 


Tlie perspect¬ 
ive makes the 
distant sea ap¬ 
pear roughest. 


Small medusx 
and insects out 
at 9ca- 


The smooth veins on the surface of the sea are also con- Smooth places 
coniitant wdth rain ; particularly at the commencement of arc seen during 

showers, when there are gentle breezes of wind :/_and 

sometimes appear to indicate rain. 

Smooth veins on the surface of the sea prevail to the Other facts res- 
westward of the Laccadiva Islands, between these and the ptedng them. 

VoL. XV.^-ScpT. 1806. C Island 
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Curious fact of 
a white dust 
deposited at 

ica. 


The jjulph 
weed in theAt- 
lantic Octan is 
deposited in 
lonjr parallel 
veins in the di¬ 
rection of the 
wind. * 


Tslantl Socotra, in the months of March and April; and 
are most perfectly depicti'd during brisk winds- 

In these months the winds blow from the northward, in 
moderate and strong breezes, at a few degrees distance 
from the Coasts of Canara and Concan; and are mostly 
from N. N. W, to N. by E.—these winds do not blow 
uniformly, although the sky is generally dear, but come 
in gusts at short intervals ; particularly in the night, the 
breezes being then stronger than in the day. 

It is very common with these winds, to observe smooth 
veins on the surface of the sea, which extend in lines 
rallel to each oti»er, and to the direction of the wind: they 
are often discernable in tlie night, when the moon exhibits 
no light, beinii so diifercTit in colour from the other paH^i 
these havins a bhi* .. appearance, occasioned by Tim fresh 
(or brisk) breezes agitating the surface and producing a 
great contrast betnecu these agitated portions and the 
smooth veins. 

Another curious phenomenon has frequently been ob¬ 
served to accompany these northerly winds, which is ; 
in March or April, shijrs that are bound to Bombay or 
Surat, frequently have their rigging covered with white 
dust, although several degrees distant from the coast of 
Canara or Concan. The nortlierly and north north west 
winds, blowing from the coast ol Persia, ovCr an exten¬ 
sive surlace of sea, (at least ten or twehc degrees) it is 
difficult to judge what can occasion the dust, if it is not 
generated in the atiuosplH'rc, which is in these months 
soinetiines impregnated with a dry haze. 

It may be observed, that similar to the smooth veins 
here mentioned, I> ing in the direction of the wind, is the 
direction of the veins or strata of Guiph Weed, in the 
middle of the Atlantic Ocean. The southern limit of this' 
marine vegetating substance is about 22®. or 22^® north 
latitude, or near the troj)ic of Cancer; and the northern 
limit seems to be about the 42^^ of north latitude. It is 
always seen in long veins, or strata, parallel to each other, 
in the direction of the wind. When the wind changes, the 
veins of w eed appear to be disturbed for a time; they are 
however not long before their direction is in conformity 
with the wind. These veins of weed are governed in their 

direction 
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direction by^ the wind, Avhetlicr the sea bo smootli, or 
hi/?h ; and in general do not appear to be more than from 
twelve to twenty liours, in changing their direction. 

In No. 57 of your Journal, in a leply to AL M. >our 
correK])ond(mt, the squall is thought to he occasioned by a 
dt'seending wind, produced ])y the iiii])ulse of tailing lain. 
This suggestion seems to agree with jour observation, 
for I ha\e several times, in calm weather, seen a cloud 
geiieiate and (litl'use a breeze on the suilaceof tiu' sea, 
whicli spread in dililerent directions from the ])lare of de¬ 
scent. A remaikable instance ot tiiis occurred in Malacca 
Strait during a calm day, w hen a licet as in (.oinj)an) : a 
breeze commenced suddenly from a dense cloud, its ctm- 
ot'action seemed to be in the middle oi the lieef, which 
was much scattered. Tins breeze spicad in every direc¬ 
tion trom a centre, and jiroduced a singular appearance 
in the th'et, for ev<‘r} ''hip hauled close to (lie wind as the 
breeze rt'ached her, and when it be<iime gtaieial, ovliibif- 
ed to view the diflerent ships sailing completely round a 
circle, although all hauled close to the wind. 

With tins descending w ind there was no rain lell on the 
.ships at the extremities ot the lleet, but a partial shower 
was observed to ha\e fallen on the ships la the ctuitre, 
Notwithstanding what lias been just ob.served, ’■quails or 
brisk v\ inds which commence suddenly alter calms, are 
generally experienced to ha\e their motion in a horizoi*- 
tal dneclion, when the impulse is jiorct'ived on the sails 
ol a ship ; hut it apipears probable, tiiat the current of 

wind may descemd until near tlie surtace of the sea, w hen 

• ' 

calm over the surface : and then bcdelletted in a horu 
'/ontiil direction on approaciiing it. 

A'oiir coi respondent, Al. Al. thinks the velocity^ of the 
^wcll of the sea not greater than eight or ten miles un 
hour. It i'^inuch greater in general, but mutable accord¬ 
ing to circumstances. 

The velocity ot‘ the swell (or waves) in a strong breeze 
or trade wind, probably is about twenty miles an hour ; 
ior they pass a ship fast when sJie has a velocity of ten 
or eleven miles an hour in the same dirt'ction as the 
waves, Vt such times the velocity of the waves is easily 
measured v\ith the common log, by noticing with a pio- 

C 2 per 
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per quantity of line out, when the log is lifted on the top 
of a wave, marking this time, and measuring the interval 
from it to the time the ship’s stern islifted up by the same 
wave, b} a watch with a second hand. The length f^d'tlie 
line trom the stern, compared with the interval of time, 
will give the excess of the velocity oftlv' \\ omt that 
of the ship, and these added togpnu'f u ill tlu' velocity 
of the wave. The vefocit} of may aho he ob¬ 

tained when calm, by sending a boat in the dirtriioh of 
the swell, to a moderate distance Irom the ship, having 
a line fast to eacru to enable their distance to be mea¬ 
sured. With a w"d*ch, mei'surc the interval to the nearest 
second, when the boat was lifted up, by a swell, to tho 
ship being lifted b\' it; compare the interval ^of fiijfc 
with the distance measured by the lino to obtain the velo¬ 
city ol the sw ell. Several r>bservations may be made in 
either case^ anti the mean taken as the result. 

Less in shallow The velocity’ of the weaves seems generally less in shal- 
water, water, than m the ocean ; the cause of this may be 

the resistance the particles of water meet with from mud 
or sand mixed in the wafer, or from friction against the 
ground. 


Various swells 
at same time. 


The waves in 
the ty-fojig. 


Causes vvhv the 
swell of the sea 
may precede 
the wind that 
caused it. 


In the ocean it frequently happens that two SAvells run 
in directions opposing each other ; at other times they 
cross each other oblkpiely : and sometimes three swells 
running in different directions, meet and run through each 
other ; and continuoto do so for a day or longer time,, 
each retaining its own direction and apjiareiit regular ve- 
locit)'. 

It frequently happens during a ty-fong in the China 
sea, that the waves run in every direction ; having the 
apjiearance of elevated mounts or pyramids, which in¬ 
fringe on each other with great violence. Ships are very 
liable to lose their rudders, when these pyramids strike 
against them ;''and the masts are endangered by the quick 
turbulent motion proceeding from such heterogeneous 
impulse. 

You remark that the swell caused by a storm, may be 
propagated with a greater mean velocity than the storm 
that causes it, and may therefore arrive on a coast before 
it, or come after the storm has ceased—this conclusion 


o 


seems 
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seems just. The waves, (or swell) may be ^^nerated by 
a stroTiij wind which has to contend with another blowing 
in opposition to it;* thifl is frequently observed at sea; 

(seamen call it two w*nds fighting against each other) 
when this is the case, the velocity of a strong wind is 
greatly retarded, and its progress very slow whilst op¬ 
posed by a ])reez(', although tlie latter be much inferior 
in strength ;—and it frequently happens that a gentle 
bree/c is prevalent over a strong wind, when the supply 
of tlie latter does not continue strong a siiilicient length 
of time. The limit where two winds oppose each other, Opposi^ 
is sometimes observed to alter its position very little in 
two or three hours; a ship may continue to have a 
fttroiig wind on one side of this limit for a considerable 
time, whilst a ship on the other side experiences a steady 
breeze from the opposite direction. It will ihercforc be 
easily comprelicnded, that when a strong wind has to 
overcome another wind, blowing in opposition to it, 
the velocity of the former must be slow until the latter 
is subdued, although the waves may speedily he agitated, 
and receive an impulse from it, by which they may 
greatly precede the M'ind that caused their formation. 

On th{‘contrary, when a strong wind is didused from the 
atmosphere, having no other wind to oppose i(, tfic ve¬ 
locity ot such must he greater than that of the waves 
formed by it; and consequently will precede the 
waves. 


In September 1802, ilicre was a storm on the south 
coast of China, in which a Spanish frigate and the Nauti¬ 
lus of Calcutta were lost. We were about five degrees 
from the coast at the time; had pleasant weather and 
little wind :—A high swell reached us, by which we were 

(I may say) certain that a storm had happened on the 

✓ 

coast; and on our arrival in a few days afterwards, found 
it had been so. 

In December 1803, at anchor on the eastern sea-reef, 
a( the entrance of llooghley river, agale of wind com¬ 
menced, and blew from the northward, oif the land : at 
the same time a heavy squall came rolling in from the 
sea, directly in opposition to the prevailing wind ; this 
caused an apprehension that the gale would change sud¬ 
denly, 


Instance. 


A storm from 
the N. with an 
heavy swell 
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Barometrical 

obscrVrttlons. 


denly, and blow from seaward^ which did not happen. 
On the arrival of several ships soon after, the cause of 
the heavy swell rolling into the entrance of the river 
Occasioned by Was ascertained ; for these ships evperienc.od a strong 
a contrary gale, ^ale from southward, which brought them within about 

thirty leagues of the entrance of the river. Tins strong 
gale from the southward had forced a heavy swell greatly 
beyond its limit, although this swell must have met witii 
groat resistance from the strong northerly wind blowing 
against it, , 

A long account from Capt. Flinders was recently read 
at the meetings of the Royal Socie*) , descriptive of baro¬ 
metrical observations, made on the coast of New South 
Wales, &c. It appears that the mercury continued at? 
greater heights w’ifh the wind from the sea, than with 
land winds, on the coast of New South Wales, 1 have 
sometimes obscrvtHl the same cllect in other places, jiar- 
ticiilarly in June 1803 and July 1804, on appioaching 
The Mercury the coaSt of Cochinchina. In passijig from Sinrapour 

depressed by Strait <(. this coast in these niontlis, with the regular 
squally laud ’ 

breezes. southerly wind, the mercury performed the niolions of 

two elevations and two dcpres.sions regnhirly, (luring the 
twcnty-foiir hours ; but fell ten hundred parts of an inch 
each time (suddenl) ) when we came near the land. At 
both times'the w ind from the sea abated, and w'as re¬ 
placed w ith squalls from this aljiinc country. Tliere was 
much va])our over the land both times ; accompanied with 
vivid Ughtning- 

Duriiig the fair weather season on the coast of Malabar, 
when regular land and sea breezes were daily experienced, 
tlie mercury in barometers was not depri'ssed by these 
land breezes ; but appeared equally high as when the 
breezes prevailed Irom the sea :—The two elevations and 
depressions of the mercury were continued every twenty- 
four hours on tliis coast; although not in equal quantity, 


But not by re¬ 
gular land 
brctzcs. 


as 


in a steady wind at a considerable distance from land. 
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III. 

j 4 Third Series of Experiments on a/i Ariificiat Subm 
stance^ which possesses the principal characteristic Pro^ 
parties of Tannin; with some llcmarks on Coal. By 
Charles Hatchett, Esq. E.R,S.* 

In my farmer papers upon this subjeef, some account Experiments, 
has been giveit of the effects produced by sulphuric acid an arti- 

upon turpentine, resiM, and camphor; and 1 sliall 

state the results of other experiments made with the same raettr of tan- 
afeid upon a great number of the resins, balsams, gum re- matter, 
sins, and gums, tlie greater part of which, afforded that 
inodilication of the artificial tanning substance, which for 
the sake of distinct ion, J have in the preceding ])apers de- 
iioiniuated the third variety, 

'J'he process was simple digestion in siil|)huric acid, 
after which, the roiihuim was well ednJeorated, and was 
then digested into alcoiiol. This was separated by distil¬ 
lation, tlic dry substance which remained was infused in 
cold distilled water, and the portion dissolved, was ex¬ 
amined by solution of isinglass, muriate of tin, acetite of 
lead, and suljibate of iron. 

Much sul[]hureous acid, carbonic acid, several of the 
vi‘gefable acids, particularly benzoii; acid, (when the bal¬ 
sams were employed,) and a])parenily water, were pro- 
tluced during the o}>eration ; but in this paper I shall only 
notice two of the products, namely, the tanning substance 
and the coal. 

1 he sulphuric acid almost immediately dissolved the 
resins, and formed trans[iarent brown solutions, which 
progressively became black. 

The same effect was produced on most of the other sub¬ 
stances, but the solutions of the balsams and of guaia- 
cum were at first of a deep crimson, slightly inclining to 
brown. 

Caoutchouc and elastic bitumen were not dissolved, 

• Philos. Trans. x8o6. For the former papers see our Journal. 

but 
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Experiments, after having been digested for more than two months, 

&c. on an arti- were only superficialiy carbonized. 

ficial substance ,,,, , , , , , . - 

having the cha- gums and the saccharine substances required many 

racter of tan- evaporations and hitrations before the whole of their ear¬ 
ning matter. bonaceous residua could be obtained. 


These were the principal effeots observed during the 
experiments, and I have stated them in this manner, that 
tedious and useless repetitions may be avoided. 

§IL 

Turpentine, common resin, clemi, tacamahac, mastq:!!,, 
copaiba, copal, camphor, benzoin, balsam of Tolu, bal¬ 
sam of Peru, asa feetida, and amber, yielded an abundance 
of the tanning substance. 

Oil of turpentine also afforded much of it; asphaltum 
yielded a small portion ; some slight traces of it were even 
obtained from gum arabic and tragacanth; but none wag 
produced by guaiacum, dragon's blood, myrrh, gum am¬ 
moniac, olibanum, gamboge, caoutchouc, clastic bitumen^ 
liquorice, and manna. I am persuaded, however, that 
many of these would have afforded the tanning substance 
had not the digestion been of too long a duration. 

Olive oil was partly converied into the aboveinoutioned 
substance, and also linseed od, wax, and aiiiiiutl fat; but 
the three last appear to merit some atlentioii. 

hhisval OIL 

This oil with sulphuric acid ver> soon formed a thick 
blackish-brovvn liquid, which after being long*digested in 
a sand-bath, was still partly soluble in cold water, and 
passed the filter. This solution precipitated gelatine; 
the residuum was a tough black subs!auce, which became 
hard on exposure to air. A great part w as soluble on 
alcohol, and fonnetl a brown liquid, which became turbid 
by the addition of water. When this was evaporated, a 
brown substance remained, which was partially dissolved 
by cold water, and the solution thus formed, y^as rendered 
turbid by gelatine. 

The undissolved portion left by the alcohol, was of a 
blackish-brown ; it was soft and tenacious, and ap|>cared 
to retain many of the properties of an inspissated fat oil. 

lileached IVux. 

That which was employed in this experiment, was the 

white 
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white wax of the shops, which is sold in the form of small Experiment*, 
round cakes. It formed with sulphuric acid a thick black on an artx- 
magma, and was not acted upon by cold distilled water c^- 

when washed with it upon a dltcr. Upon being digested racter of tan- 
with alcohol in a sand-bath, a brownish solution matter, 

formed, which upon cooling became very turbid, and ap. 
peared as if filled with a white fiocculent substance. The 
same operation was repeated with difl'erent portions of 
alcohol until this ceased to act. The whole of the solu¬ 
tions in alc6hol were then mixed, a large quantity of dis¬ 
tilled water was added, and the alcohol was separated by 
distillation. 


On the surface of the remaining liquor, when cold, a 
white cjjiist was formed, which being separated, was found 
to possess the pro])crties of spermaceti, and weighed IS 
grains. The filtrated liquor was then evaporated to a 
small quantity, became of a pale brown colour, and was 
rendered turbid by solution of isinglass. 

Animal Vat. 


This experiment w as made upon the kidney Cat of veal, 
but 1 cannot take upon me to assert that the results would 
have been the same with every kind of fat. One hundred 
grains of it with one ounce of concentrated sulphuric 
acid, after some time, formed a blackish soft mass; a 
second ounce of sulphuric acid was then added, and the 
whole was digested and occasionally heated during nearly 
three months. Six ounces of distilled water w'ere poured 
upon the black pulpy mass, and formed a thick uniform 
liquid, w hich, after digestion for six or seven days, was 
when cold filtrated. The liquor which passed was of a 
brow'H colour, and upon evaporation became black, 
leaving a considerable portion of a blackish substance 
upon the filter, which was added to that which had been 
collected by the first filtration. The whole was w'ashed 
with cold water, which passed colourless. Boiling water 
was then poured upon the filter, by which a considerable 
portion w'as rapidly dissolved, and a brownish-black so¬ 
lution was formed, which copiously precipitated gelatine. 

The residuum on the filter was then dried, and being 
collected, was digested in alcohol, which dissolved the 
greater parf. 

The solution in alcohol was filtrated, but (apparently 

Voi.. XV.— Sept. 1806. D by 
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Erpcriments, cfloct of air) a considerable deposit was formed on 

&c.onAn titi-the filter, which was again dissolved by alcol’ioK Water 

havingt^Jeha- solution turbid, and a black, light flaky sub- 

■ racter of (aii' stance, wliich weighed 41 grains, remained upon the 
niag TOittcr. fiber. The filtrated liquor was then evaporated, and left 

a grayish-black substance, which weighed 30 grains. 
This last substance was highly inflainniable, and w'hen 
hiirued, einitted a very peculiar odour, resembling partly 
that of fat and partly that of'asphaltiim. It easily melted, 
and also immediately dissolved in cold alcohol, from whiWi, 
like the resinous substances, it was precipitated by water. 

The black light Haky residuum, which weighed 41 
grains, was found to consist partly of the substance above 
mentioned and partly of coal, but the proportion, of this 
Iasi was not ascertained. 

Coagulated albumen and prepared muscular fibre were 
also separately exposed to the action of sulphuric acid in 
the manner above described, but did not atford any sub¬ 
stance by which gelatine could be precipitated, coal being 
the only product w^hich remained. 

Almost every one of the bodies which have been em¬ 
ployed in these experiments, seem to be in some measure 
different in respect to the progressive effects produced 
upon them by sulphuric acid; and all other circumstances 
being similar, there appears to be a certain period of the 
process when the production of the tanning substance has 
arrived at its maximum, after which, a gradual diminution 
of it takes place, and at length total destruction. These 
eliects are jiroduced at different periods, according to the 
substance which may be the subject of the experiment, 
and therefore it is impossible at present to state the utmost 
quantify of the tanning substance which, under equal 
I'ircuinstanres, may be obtained from each of the resins, 
balsams, Ac* 

The tanning substance appears to be always the same, 
whether obtaim^d from turpentine, or common resin, or 
from the balsams, or from asa fa^tida, or camphor, or in¬ 
dited from any of the bodies which have been enumerated; 
its effects on the different reagents are similar; by the 
addition of a small 'portion of nitric acid, and subsequent 
evaporation, it is converted into that which I have called 
the first variety; or if digested with sulphuric acid, it is 

speedily 
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speedily dcstroj^cd, and becomes mere coal, in the lat¬ 
ter case, therefore, the same agent \vhieh at first pro¬ 
duced it becomes at -length the cause of its destruction, 
and thus we find, that altitough a tanning substance may 
be obtained from resinous and other bodies bv means of 
sulphuric and by nitric acid, yet in tiie former case tlie 
product is variable, and is formed at or about the mean 
period of tlie operation, whilst the latter is an ulriinafe 
and invariable efl'cet, beyond which, no apparent change 
can be produced by any continuation of the process 

§ III. 

1 have already stated, that caoutchouc, and elastic bi¬ 
tumen, were only superficially acted upon w hen digested 
for a v^ry long time in sulphuric acid; and it is remark¬ 
able, that these substances, which in their external cha¬ 
racters so much resemble eacli other, sliould be similar in 
their habits when exposed to the etfects of this acid ; for, 
unlike the resins and most of the other bodies which were 
subjected to tlic preceding experiments, and which were 
almost immediately dissolved when the acid w^as poured 
upon them, these on the contrary remained undissolvcd, 
and only became partially carbonized on their surfaces. 
Kven nitric acid does not so rapidly effect a change in the 
clastic bitumen as it docs when applied to the other bitu- 
minous substances. 

1 . 

One hundred grains of pure soft clastic bitumen were 
digested during three weeks in one ounce of nitric acid, 
diluted with an equal quantity of water; a tough and 
slightly clastic orange-coloured mass then remained. 
Another ounce of the acid, not diluted, was poured upon 
this mass, and the digestion w^as continued until titt: 
whole was evaporated. The residuum was tenacious, 
and of the colour above mentioned. Water partially dis¬ 
solved it, and formed a deep yellow liquid, wdiich copi¬ 
ously precipitated gelatine, and possessed the other pro¬ 
perties of the tanning substance which is produced from 
the resins, &c. by nitric acid. 

• In the former Papers upon this subject I have observed, that 
the tanning substance produced by sulphuric acid, is very inferior 
in energy to that, which is formed by nitric acid. 


ExpcTimcnts 
&c. on an arti¬ 
ficial subatance 
having the clia- 
ractrr of tin¬ 
ning mattti. 
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Experiments orango-coloured mass still remained, which was 

&c.onthearu- Speedily dissolved by alcohol, and was precipitated from it 

feal substance by a large addition of water. 

racier of tan- sub.-.tance m many ot its properties resembled the 

ning matter, resins, but in others, seemed to approach those which cha¬ 
racterize the vegetable extractive matter. It appeared to 
be similar (o that which ha^ been cursorily mentioned in 
my first paper, and which was obtained from many of the 
piUcoals and bitumens when treated with nitric acid. I 
have since paid more attention to this substance during 
the following experiments; 

Kilkenny coal was digested with nitric acid, and pro¬ 
gressively, although with difficulty, was converted into 
that variety of the tanning substance which has so often 
been mentioned. Similar experiments were made on the 
same sort of coal from Wales, which was given to me by 
my friend Mr. Tennant, as well as upon a coal sent to 
me by Professor Woodhouse, which was from Peusyl- 
vania, and is there called Leigh high coal. All of these 
were converted iiito the tanning substance, but they did 
not yield an^ product similar to that obtained from the 
clastic bitumen. 

The contrary however liappent'd when the common pit- 
coal, or Camit’l coal, or aspImJtiini, were employed. For 
when these were treated in tlie way which has been de¬ 
scribed, and when the digestion was not too long con¬ 
tinued, then 1 obtained from 100 grains of each of the 
above substances (after the separation of the tanning mat¬ 
ter) a residuum as follows: 

From 100 grains of the common Newcastle coal 9 grains. 

From 100 grains of Cannel coal.36 grains. 

From 100 grains of pure asphaltum.37 grains. 

The substances thus obtained, were very similar in 
their external characters, being of a pale brown, ap¬ 
proaching to Spanish snulT colour; their internal frac¬ 
ture was dark brown, with a considerable degree of re¬ 
sinous lustre. When exposed to heat they did not easily 
melt, but as soon as inflamed, they emitted a resinous 
odour mixed w ith that of fat oil, and produced a very light 
coal, much exceeding the bulk of the original substance.^ 

Alcohol completely dissolved them, ,and if water in a 
large proportion was added to a saturated soli^tion, a 

precipitate 
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priH'ipifate was obtained, but after each precipitation, a 
portion always remained dissolved by the water, which &c *on'a^m^- 
acted upon the different reagents in a manner similar to ficial substance 
the solutions of vegetable extractive matter. The flavour havmgihccha- 

was also bitter, and in some degree aromatic, so that the ning matter, 
residua,' whether obtained from pit-coal, from Cannei 
coal, or from asphaltum, seemed to possess properties in¬ 
termediate between those Of resin, and those of the vege¬ 
table extractive substance. They appeared, how'ovcr, to 
be removed only by a very few degrees from the tanning 
substance; for if digested in a small quantity of nitric 
acid, and subsequently evaporated, they were immedi¬ 
ately converted into it; or if digested with sulphuric acid, 
they speedily became reduced to coal. 

* ^ IV. 

In the 5lh Section of my second Paper, some remarks 
were made on the decoctions obtained from vegetable sub¬ 
stances which had been previously roasted; and uithough 
(excepting one instance) these decoctions did not aflbrd 
any permanent precipitate with gelatine, yet I have there 
stated, that I did not think it right to conclude, that 
similar decoctions made under certain circumstances, 
might not occasionally possess those properties which 
characterize the tanning substances. Moreover I also 
observed in the same paper, that all of those decoctions, 
upon the addition of a small portion of nitric acid and 
subsequent evaporation, became converted into that va¬ 
riety of tanning matter which is produced by the action 
of nitric acid upon carbonaceous substances. I have 
since extended these experiments, and shall here give some 
account of them. 

1 . 

Two hundred grains of the fresh peels of horse clies- 
nuts were digested for about 12 hours in three ounces of 
distilled water. The liquor was of a pale brown, and 

formed a slight pale brown precipitate when solution of 
isinglass was added to it, 

2 . 

Two hundred grains of the same peels were moderately 
roasted, and being afterwards digested with three ounces 
of water, formed a dark brown decoction, which was not 
rendered turbid by gelatine. 

^ The 
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Ix riinent. 

&c. ^anarti* The above mentioned roasted peels, after the tcrniiiia. 
iicial auhsianre tion of the preceding experiment, were added to the re- 

ractc/of^tan- ni3,inder of the filtrated liquor. A quarter of an ounce 
ning matter, of nitric acid ■was poured upon fhe whole, which was then 

digested and evaporated to dryness. The mass was after¬ 
wards infused in water, and a dark reddish-brown liquid 
was obtained, which copiously precipitated solution of 
isinglass. 

4. * 

Two hundred grains of horse chesnuts, from which the 
peels employed in the former experiments had been taken, 
were bruised, and were digested ■wdth three ounces of wa¬ 
ter. The liquor was turbid, and of a pale red colour. 
If was filtrated, and sonic solution of isinglass was added, 
but without any cfl'ect. 

5 . 

Two hundred grains of the same horse chesnuts were 
modcrafely roasted, and being treated as above described 
with water, yielded a dark brown decoefion which was 
not rendered turbid by isinglass. 

G. 

The horse chesnuts, which had been employed in the 
prcctHling experiment with the remaining liqitor, were di¬ 
gested w ith a quarter of an ounce of nitric acid luilil the 
whole was become dry. Water was then poured upon it, 
was digested, and a dark brown liquid was formed, which 
afibrded a considerable precipitate by the addition of 
solution of isinglass. 

From these experiments it appears, thatthe small por¬ 
tion of tannin which the horse chesnut peels originally 
contained, was destroyed by the process of roasting ; that 
the brown decoction subsequently obtained from the 
roasted peels and from the horse chesnuts, did not act 
upon gelatine; but that these were speedily converted 
into the artificial tanning substance, by the addition of a 
small portion of nitric acid and subsequent evaporation 

The first preparations of the artificial tanning substance 
which have been mentioned in the former papers, were 
made from coal of different descriptions digested with ni¬ 
tric acid, and as similar products have been obtained by 
the same acid from various decoctions of roasted vegeta¬ 
ble 
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ble substances, there cannot be any doubt, that vegetable 

bodies when roasted, yield solutions by digestion in &c.oiithcarti- 

water, which essentially consist of Carbon approaching hoai 

to the state of coal, although not absolutely converted of ual 

into it, for if so, all solubility in water would cease. ning matter. 

But coal is apparently nothing more than carbon oxi¬ 
dized to a certain degree, and may be formed by the hu¬ 
mid as well as by the dry way. 

Examples have been already stated respecting opera¬ 
tions in which sulphuric acid has produced this effect, 
but the same likewise appears to be produced with some 
modifications, whenever vegetable, matter undergoes the 
putrefactive process; for when this takes place, as in 
dunghill^ &c. a large proportion of the carbon of the ori¬ 
ginal vegetable substances appears to be combined with 
oxygen sufficient to communicate to it many of the pro¬ 
perties of coal, whilst the compound nevertheless is capa¬ 
ble of being dissolved by water with the most perfect 
facility. 

It must not however be understood that by this process 
all the other elementary principles are separated, so that 
only the carbon remains combined with oxygen, but 
merely, that the other principles are so far diminished, 
that these, namely, carbon and oxygen, predominate in a 
state approaching to coal, although soluble in water. 

Such solutions, I have every reason to believe^ are 
nearly similar to those afforded by vegetable substances 
which have been previously roasted, and although I have 
examined but a few of them, yet I shall relate some expe¬ 
riments which I have lately made on the peels of walnuts. 

It is wxll known that when these are kept in small 
heaps fora short time, they become soft, and break down 
into a black mass, which affords a brownish-black liquor. 

Ou these I therefore made the following experiments : 

1 . 

About one ounce of walnut peels, which were become 
soft and black, was digested in water. 

A dark brown liquor was thus formed, and being 
trated, was examined by a solution of isinglass, but not 
any apparent effect was produced. 

On an equal quantity of walnut peels, |n the same soft 

black 
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Experiments state, a small portion of nitric acid was poured, and 

ftcTon an ani- after being digested for about five hours, the whole was 


fidal substance 
having the cha¬ 
racter of tan¬ 
ning matter. 


evaporated to dryness. The residuu'm was of a brownish 
orange colour, and yielded a similar coloured solution to 
water when digested with it. This was filtrated, and upon 
the addition of solution of isinglass, became turbid, and 
deposited a tough precipitate, which was not dissolved by 
boiling water. 



Another portion of the walnut peels was inoderatdly 
voa^sted, and was then digested in water; the brown solu¬ 
tion was filtrated, and formed a slight precipitate with 
gelatine. 


On the residuum of the last experiment, a small quan¬ 
tity of nitric acid Avas poured, some water was then ad¬ 
ded, the whole w^s digested during about five hours, and 
until it became perfectly dry. 

Water formed with this a brown liquor, which yielded 
a very abundant precipitate by the addition of dissolved 
isinglass. 

Upon these experiments we may remark, that the solu¬ 
tion in the first instance contained carbon in a state ap¬ 
proaching to coal, for A>hen treated with nitric acid in 
the second experiment, a portion (although small) was 
prodneed of the same tanning substance whicli is formed 
from the different kinds of coal by nitric acid. 

The third experiment appears to shew, that a suiall 
quantity of a substance approaching to tannin was ])ro- 
duced by the simple process of roasting; and the fourth 
experiment corroborates those already described, in whiclt. 
the artificial tanning matter was copiously produced, 
whenever roasted vegetable substances were treated with 
nitric acid. 

In respect to vegetable substances, especially those 
which contain tannin, I shall here i elate a few other ex¬ 
periments. 

It has been remarked in my second Paper, (p. 388,) 
that the. tannin of galls was immediately destroyed by 
nitric acid. Since that time, 1 have made the following 
additional experiments; 


One 



’ ^c; 



/Oee iimdred graias of gal^s redneed to iibirder were ^- le p eejniinf i, 
infuse^ with four ounces of wiUer, and part of the infusioii 
upon the addition of solutbn of isinglass afforded {as iunAi^|!iAii«te- 
usual) a copioul precipitate of a brownish-white colour, raetm af >«aB- 
A quarter of an ounce <rf nitric acid was added to one ““8 matter* 

ovi^ce of the aboVe infusion, which theus b any 

maaner a£rectedl>y the diBsolrcdisiaglass* 

% 

One hundred grains of the same galls were slightly 
roasti^, and being digested with fonr ounces of water, 
formed^ a hrown liquor^ which was Hltrated, 

Solution of isinglass Vas then added to a part of the 
above liquor, and produced a precipitate not very unlike 
the forttaer, but much less in quantity. 

After this, a quarter of an ounce of nitric acid was 
added to one ounce of the same liquor,* and some dissolved 
isinglass was subsequently poured into it, by which it was 
rendered turbid, and a small portion of a dark brown 
precipitate was produced, resembling that which is com¬ 
monly afforded by the artificial tanning substance. 

3. 

The remainder of the above mentioned liquor, with the 
residuum of the roasted galls, were digested with a quar¬ 
ter of an ounce of nitric acid untiLthe whole had become 
dry. Water was then podred upon it, and formed a dark 
brown solution, which yielded a copious brown precipi¬ 
tate by the addition of dissolved isinglass, 

F rom these experiments on galls it appears, that the 
natural tanuin contained in them is destroyed by nittic 
acid; that the tounin is also diminished, (and I may add,) 
is ultimately destroyed by the process of roasting; that 
^whei^alls hgve not been sofas roasted as to destroy the 
w^hote of the tannin, then the remainder of this seems to 
be destroyed by the addition of nitric acid, whilst at the 
same time a small portion of the artificial tanning sub¬ 
stance is prodacej; and that lairt is idway»p}enti&lly 
afforded by rdasted galls when Rested witfi niirie acid, 
sitidla#' to pitiier vtsg^ble bodies when thurtreatett* * 

t'hese lAso f^tty tte lolfdy- 

ing et|ngriinefiik up^b ioak barlL 

Vox, XV.—Sem. 1806. E 
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^ ■ 

Two hiUtdredgraiiH of oak bark, reduced mto vtrf 

fragments, were infused in about four ounces^oC 
baw i ngw t er li ^ water, after which the hifusion was examined by dis- 

solved isinglass, and yielded a coasidefable precipitate. 

3 . 

Two hundred grains of the same sort of bark were 
slightly roasted, and afterw ards digested in w ater; a much 
darker coloured liquor was obtained than in the former 
case; but although it afforded precipitates by the addiJ* 
tion of the muriate of tin, acetite of lead, and sulphate 
of iron, yet not the smallest effect was produced py so. 
lution of isinglass. 

3. I 

The residuum, with the remaining part of the abore 
mentioned liquor, was then digest^ with a sm^l portion 
of nitric acid ; this was completely craporated, and a 
brown solution was formed by water, which abundantly 
precijdtated gelatine. 

4. 

One ounce of oak bark, reduced into very small frag, 
ments, was repeatedly digested in different portions of 
water until the whole of its tannin was extracted. The 
residuum or exhausted bark (as it is called by thetanners) 
was dried, and was afterwards moderately roasted. It 
was then moistened with diluted nitric acid, which was 
evaporated in a heat not much exceeding 300° until the 
bark was become perfectly dry. This was digested in 
water, and speedily formed a ydlowish^irown liquor, 
which abundantly precipitated gelatine* • 

t 

The bark, which after being exhausted of its natural 
tannin, had thus afforded the artificial tanning substsuice, 
was repeatedly treated with, water until the whole of .t^i» 
last, was extracted. The bark whs then aHghtily 

roasted, .was .agair^ moistened 'with, nitric add, and 
gently heated and dried as before. Water beii:^, 
on it and d^ested, fonoed a brown sol^dol^ w&H 
ously precipitated gelatine. 

1 TJib 
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The whole of the artificial tanning snbstaitcc was ex. Expeitoe^As, 
tracted fey different portions of water, and the remainder 
of 4he bark fhns exhausted, mas again treated in the man. havin^hecha-, 
ner aborc described, and again afforded a considerable 
Quantity of the tanning substance, so that these processes 
evidently might have been continued until the whole of 
the bark had been converted into it. 

Thu might also have been accomplished, if in the first 
instanoe, the exhausted bark had been converted into 
charcoal^ wd digested in nitric acid, as described in my 
first Paper ; but then, the effects would have been more 
slowly produced, and much mere nitric acid would have 
been consumed. 1 am now therefore fully convinc;ed, 
not o^Iy by the results of the experiments related in this 
paper; but also by many others which it would have 
been superfluous to have stated, that the most speedy and 
most economical of all the processes which 1 hare des¬ 
cribed, is that of treating roasted vegetable substances in 
the way which has been mentioned, and considering that 
all refuse vegetable matter may be thus converted into a 
tanning substance by means the most simple, and without 
any expensive apparatus, 1 cannot help entertaining much 
hope, that eventually this discovery will be productive of 
some real public advtuitagc. 

§ V. 

In my first Paper I have remarked, that I suspected 
the tannin of the peat moors to have been produced ^u. 
ring the imperfect carbonization of the original vegetable 

Substances. Whether this has been the case, or whether 

^ * 

the tannin has at times bnen afforded by heath aSid other 
vegetableB growing upon or near the peat, still appears to 
me to be uncertain ; but whatever may be the origin, I 
never have yet been able to detect any tanning substance 
In peat, although 1 have examined a considerable number 
el faiietied, some from Berkshire, and many from Lanca¬ 
shire), which were obligingly sent to me for this purpose 
by my friend Jotlxr Walkeh, F- S'* S. Mr* Jamx. 
fWH has also iiiadn the some obsettation,* S6 ^at therd 

* An Oudtac of the Miacrafegy of the Shedand lilaiids, 

Ivb. editioD, p. X74* 
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£xperiiiuat«» cannot be any doubt (whatever the origin of tb^ tanning 
&c, A arti* matter may have been) that it has speedily been extracted 

drained from the substances which first contamed it, 
racterc oftaa* This effect is a natural consequence of.the great facility 
mngtaMtcf. -^ith which tannin is dissolved by water, and extends even 

to the most sq^lid vegetable bodies ; 1 shall here give an 
example. 

In the Philosophical Transactions for 1799> Dr. CoE« 
BEA D£ Serka has given an account of a submarine fprest 
at Sutton, on the coast of Lincolnshire, where submerged 
vegetables are found in great abundance, including trees 
of different descriptions, especially birch, fir, and oak* 
At the time when 1 was engaged in those experiments on 
the Bovey coa^, and other substances of a similar nature, 
which have been printed in the Philosophical Transactions 
for 1804, Sir Joseph Ban^s had the goodness to send me 
a piece of the oak, which was perfect in all of its vegeta¬ 
ble chaiactcrs, and did not appear to have suffered ^y 
change excepting, that it was harder, ahd of a darker co¬ 
lour than recent oak wood* From some experiments 
which I then made, I found, that after incineration it 
afiorded potash, similar to the recent wood, and contrary 
to substances like the Bovey coal, which retain the vege¬ 
table external characters, although imperfectly converted 
into coal’*^. ^ 

In the course of my experiments on tannin, I reduced 
about an ounce of this submerged oak into shavings, and 
digested them iii water. A brown decoction W'as formed, 
which with muriate of tin afforded a pale broun precipi- 
tate; with acetite of lead, a precipitate of a deeper brown; 
with sulphate of iron^ a copious brownish-black pcocipt- 
tate; but with solution of isinglass not any efiect was 
produced. ^ 

Thetgnnin of this oak wood, had therefore either been 
separated by solution, or had been decomposed ; so tb«it 
the only substance which remained capable of 
solved by water, was the extractive matter* Tliitlai^iia 
the pr^ent case was most probably the original eati^tivf 
matter of ti^e oak, but in some other 
fov example, as that which was foun4L in the aider feafes 

• Phil, Traa». for TS 04 , ^ ' 

pontaioed 
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contained in the Iceland schistus.*) I am much inclined 
,to beliete,’ that an extractive substance of secondary for- 
piation, if I may be ]^rmittedto employ such a term, is 
produced during the process of carbonization. If a sub¬ 
stance, therefore, so compact and solid as oak timber can 
by jong submersion, be deprived of its tannin, it naturally 
follows that the same efleet must be more speedily pro- 
duced by the action of water on the smaller vegetable bo¬ 
dies, which present an extensive surface, and also on 
porous and bibulous substances such as peat. 

But although peat, as 1 have already observed, docs 
not contain any tannin, yet the'imperfect carbonization 
which it has undergone, renders it like the roasted lig¬ 
neous bodies, peculiarly susceptible of being converted 
into the artificial tanning substance when exposed to the 
action of nitric acid. It would be useless to enter into a 
detail of tir* dllfcrent experiments which I have made 
upon it, as <l)oy wore similar to those already related, and 
I shall therefore only here state, that when seven ounces 
of well dried peat had been twice moistened, and digested 
with diluted nitric acid, (to the amount of rather more 
than two ounces,) and subsequently dried, 1 obtained by 
water a solution of the artificial tanning substance, which 
wh^*n o\aporated to dryness weighed two ounces. I am 
coiiMnced, that much more might have been obtained 
from the residuum of the peat, had I thought proper to 
have repeated the operation ; and I am also^certain, that 
less nitric acid would have been sufficient, had the process 
been conducted in close vessels, and with other economi¬ 
cal precautions, which at that time, were for the sake of 
expedition and convenience omitted. 

? VI. 

It has been generally stated, even by modern chemists, 
that the acids act but little, if at all, upon resinous sub¬ 
stances. 

The contrary has however been proved, not only in the 
three Papers upon the present'subject, but also in some 
others which I have formerly had flie honour to lay be¬ 
fore this learned society. 

In my experiments on lac, printed in the Phil. Trans* 

s, 

* Phil. Trans, for 1806 * p. jpx. 
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Tanning MArn^, 4^. 

^«wM(|ii ^8^ I have particttlal^j «nrdoa,Tonrfd to 
hem ^^werfutly the acetic arid acts ttpou rr^in, 
gluten^ aadlome other substances f so that if may justly 
* b® r^garejed, Sts a valuable agent in the chemical analysis 
*of vegelrfile bodies. In this point of view^ it ife as a sol- 

▼ent to be the move highly appreciated, because it appears 
to ^GTesllpi, &c- without afiecting their resperf. 

m by proper precipitants, these sub^ 

alai^CGI ht separated from it pure and unaltered. 

1 am tedttoed therefore to comiixtf Acid to be the 
feiao acid solvent of the resinous sabstances^ it dissoh es 
them speedily, without producing any ajppl«f%mt subse¬ 
quent change in their natural properties. 

Sulphuric acid also, almost immediately dissolves the 
resins,* balsams, &c. and forms transparent Ibrown or 
sometimes crimson solutiotis, Uie latter colour beii^ most 
commonly characteristic of the balsams. 

These solutions, ho^vever, are ditferent from those made 
in the acetic acid, by not being permanent, for from the 
moment when the solution is completed, progressive al¬ 
terations appear to be produced in the bodv which is 
dissolved; thus turpentine is almostimmedidtoi' convert¬ 
ed into resin, then into the third variety of the tanning 
substance^ and lastly into coal. 

Wiihout being under the necessity of adducing other 
example^, we may therefore state sulphuric acid to be a 
solvent ot the resinous substances, but wftich continues 
afterward^ to act on tllBir principles, so as to decompose 
them, coal being the ultimate product. 

Nitric acid, as 1 have diewn in the course of these Pa¬ 
pers, and likewise on some former occasions, dissolves the 
resins, but the progress of its effects seems to be converse¬ 
ly that of sulphuric acid; tn the latter case, solution 
precedes decomposition; but when ni|rsc acid is em¬ 
ployed, decomposition to a certain degree precedes solu¬ 
tion ; for it at hrst conTertS the resins into a pale oradge 
coloured brittle pormts substanee, then into a product, 
which appareiitly pomdmds the intersiediate characters of 
regetabte extractive ma^er and of reriii, and lastly^, this 
^ is variety ei the tanning snbidaace> 

wbiefa 1 hare not been able to effect any change. 
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As coal therefore appears to be the ultimate effect pro* 
ditce4 by sulphuric acid upon the resinous bodies, sodo^ 
the first variety of the tanning substance seem to be the ter« 
minating product afibrded^by the same when acted upon 
by nitric acid. This effect of nitric acid has been already 
amply discussed, neither does it appear necessary that I 
should here repeat the remarks which have been made on 
some of the simultaneous products, such as the vegetable- 
acids ; but amongst the effects produced by sulphuric 
acid, the coal \rhich is formed seems to merit some atten¬ 
tion* 

[The remainder In our next.] 


IV. 

On the Force of Percumon^ Hyde Wol¬ 

laston, M.Z>. Sec. R,S\ Being ihe Bakerian Lecture 
which was read before the Royal Society in the month 
of November last 


f 

HEN different bodies move with the same velocity, Concise «tatc- 
it is universally agreed that the forces, which they can ex- oient of the 
ert against any obstacle opposed to them, are in 'propor- kerning 
tiontothe quantities of matter contained in the bodies forces of bodies 
respectively. But, when equal bodies move with unequal niotion, 
velocities, the estimation of their forces has been a sub- 
'jectof dispute between different classes of philosophers. 

^ Leibnitz and his followers have maintained that the forces 
of bodies are as the masses multiplied into the squares o{ 
their velocities, (a multiple to which I shall for concise¬ 
ness give the name of impetus); while those, who are con- 
sidered as Newtonians, conceive that the forces are in 
the simple ratio of the velocities, and consbqnently as the 
■momentum or quautitas motus^ a name given by Newton 
to the multiple of the velocity of a body simply taken 
into its quantity of matter. 

It cannot be expected that at t^s time auy new expe¬ 
riment should be thought iitj by uditch the cirntroremy . 
can be decided, since the most simplu' experhawbi that' 

har# 
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lu^ 4 lr€ttdy been appealed to by either party hare ro 
'different interpretations from their opponents, aU 
, tboiigb the facts were admitted. 

The Newtoni- My object in the present lecture is to consider which of 
S these opinions respecting the force exerted by moring bo- 

Uw of motion dies is most conformable to the usual meaning of that 
i»n^ contrary ivord, and to Shew thahutbe explanation given by Nkw- 

TOST of the third4a.w of motion is in no respect favour¬ 
able to those v^hoin thmr view of this question have been 
, called N^xrrojyiAss. 

Jf bodies were made to act upon each other under the 
circumstances M^hich I aip about to describe, the leading 
phaenomena would occur, which aftbrd the grounds of 
reasoning on either side. 


Statement of Let a ball of clay or of any other soft and Wholly in- 


tfae leading 
phenomenon. 


elastic substance be suspended at rest, but free to move in 
any direction with the slightest impulse; and let there be 
two pegs similar and equal in every respect insertcJ 
slightly into its opposite sides. Let there be also two 
otherbodies, A and B, of any magnitude, which arc to 
each otlier in tlie proportion of 2 to 15 suspended in such 
a position, that when perfectly at rest they shall be in 
contact with the extremities of the opposite pegs w ithapt 
pressing against them. Now if these btodics were madja to 
swing with motions so adapted that in falling from heights 
in iheproportion of 1 to 4 they might sjrike at flie same 
instant against the pegs opposite to them, the ball of clay 
would not be moved from its place to either side; never¬ 
theless the peg impelled by the- smaller body B, which hu« 
the double velocity, would be found to have penetrated 
twice as far as the peg impelled by A. 

It is unnecessary to make tbo experiment prccibcl) as 
here staied,. sindeihe results areadmittedas facts by both 
parties; but ppon these facts they reason diflFercntly- 
One side observing that the ball of^clay -remain^ un¬ 
moved, considers the proof indispatab^^^hat the action 
by'e«h thfsTiody A is equfUto thai of 8, and that their forces 
yaitf. are pxnp?rjy m«a8urftd jhy th^r moM^ta, which are'eqiial, 

^ are'na Hiesiniide inverse ratio of 

the bodies. Th^iir opponmts think it.equaily prored by 
depths loiifhieh dKe |>e|s bare penetrated, that 

the 
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the causes of these effects arc unequal, as they find to be 
the ease in their estimation of the forces by the squares of 
the velocities. 

One party is satisfied that equal wovwnta can resist 
equal pressures during the same time; tlie other party 
attend to the spaces through which the same moving force 
is exerted, and finding them in the proportion of 2 to 
are convinced that the r/v viva of a body in motion is 
justly estimated by its magnitude and the square of its 
velocity jointly. 

The former conception of a quantity dependent on the in theoaecon- 
continiiaiice of a given r/v viotric for a certain time may sideration 
have its use, when correctly applied, in certain philoso-attended to- 
phicai consulcralions ; but the latter idea of a quantity the other 
'resulting from the same force exerted through a determi- work^p^c^^foiin¬ 
nate of greater practical utility, as it occurs daily cd. — This is 

in the usual occupations of men; since any quantity of 
Avork performed is always appreciated by the extent of 
clfert resulting from their exertions; for it is well known, 
that the raising any great weight 40 feet w^ould require 
4 times as much labour as would be required to raise an 
t*qual weight to the height of 10 feet, and that in its slow' 

<lesceiit the former would produce 4 times the effect of 
the latter in continuing tlie motion of any kind of ma¬ 


chine. Moreover, if the weights so raised were suffered 
to fall freely fhrougli the heights that have been ascendt'd 
by means ot 4 and 1 minute’s labour, the velocities ac- 
qniretl would be to the ratio of 2 to 1, and the squares- 
of the velocities in proportion to the quantities of labour 
from which they originated, or as 4 to 1; and if the 
forces acquired by their descent were employed in driving 
piles, their more sudden effects produced w ould be found 

be in^that same ratio. 

This species of force has baen, first by Bernouilli It has been 
and afterwards.by Smeiton, very aptly denominated me- 
chiyiic force; and when by force of percussion is meant 
the •quantity of mechaiac force possessed by a body in 
motion, to be estimated .by its quantity of mechanic, ef¬ 
fect, 1 apprehend it cannot be controverted that it is in 
proportion to the magnitude of the body and to the 
square of its velocity jointly. 

Voi.. XV, —SjlPT. 180C. F Put 
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and is nowhere quantity of force Newton no where treats, 

Seated of by and has accordingly given no definition of it. If, after 

defining what he meant by the quantitas acceleratrix^ 
mid quaniltas motrix^he had h^d'occasion to convey an 
equally distinct idea of the quantitas mcchanica resulting 
from the continued action of any force, he might, not 
improbably, have proceeded conformably to the definition 
given by Smeaton, and have added 

--quantitas mochanica est mensura proportionalLs 

spatio per quod data iismotri\ cxercetur ; 

or, if speaking ^ ith reference to the accumulated energy 

communicated to a body in motion, 

-proportionalis quadrato vclocitatis quain in dati> 

( orporc gencrat. 

But, if wc attend to the words of his prelact to the 
first edition of his Principiu^ he evidently had no need of 
such a definition; 

Nos autem non artibus sed philosophiai consulentcs, 
deque potentiis non manualibus sed naturalibus scri- 
bentf's,” &c. 

And again, nearly to the same effect in the Scholium^ 
which follows the laws of motion, Castcrum mcchauU 
cam tractare non est hujus instituti.” 

Newton speaks jyj third law of metioi^ he has on the contrary been 
not^*of ^pcrcus^ supposed to speak of this force from an ambiguity in the 

signification of the words actio and reactio. By these, 
however, Newton certainly meant a mere vis matrix or 
pressure, as he himself explains them. Quicquid pre- 
mit Tel trahit alterum, tantundem ab co premitur vel 
trahitur. Si qiiis iapidenj digito premit, premitur ct 
hujus digitus a lapidc,” &c. The same meaning is 
equally evident from his demonstration of the third corol¬ 
lary to the laws, in which he asserts that the quantitas 
moliui oi two or more bodies estimated in any given di¬ 
rection is not altered by their action upon each other. 
The demonstration begins thus r 

Etenim actio eique contraria rcactio aequales sunt 
per legem tertiam, idcoque per legem secundam aequo* 
lestiu motibus efficient mutationcs versus contrarias 
partes/’ if he considered the third law ds. 

ienpiying equality of more than raereniOTiiig forces, there 

couJd 
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could hive been no occasion to refer to the second la#, 
with a view thence to deduce the equalitj of momenta 
produced. 

Some authors however have interpreted the third taw A more co»- 
differenfly, and accordingly have expressed a difficulty in 
comprehending the simple illustration given by Nfmton. thiidiaw. 
When they say that action is equal to reaction, they mean 
not only that the instantaneous intensity of the moving 
farces, or pressures opposed to each other, are necessa¬ 
rily equal, but conceive also a species of accumulated 
force residing in a moving body, M'hich is capable of re¬ 
sisting pressure during a//V/^c that is pro 2 )ortional to its 
momentum or (iiiantitas motus. 

If it of any real utility to give the name of force to 
this complex idea of vis vtotrix extended through time, 
as well as that of inmnentum to i(s etfects when unre¬ 


sisted, it would be requisite to distinguish tliis force 
always by some such appellation as ununcnfa/ (oicv \ for 
it is (o be apprehended that for want of this distinction 
many writers themselves, and it is certain that many 
readers of disquisitions on this subject have confounded 
and compared together vis rnotrix^ momcntuni^ and vis 
mechanical quantities, that are all of them totally dissi- 
milar, and bear no more comparison to each other, than 
lines to surfaces, or surfaces to solids. 

In practical mechanics, however, it is at least very 
rarely that the momentum of bodies is in any degree an 
object of consideration : the strength of machinery being 
in every case to be adapted to the quantitas motrix^ and 
the extent and value of the effect to be produced depend¬ 
ing upon the quantitas mechnnica of the force applied, or 
in other Words to the space through which a given vis 
motrit is exerted. 

The comparative velocities given by different quantities 
of mechanic force to bodies of equal or unequal magni¬ 
tude, have been so distinctly treated of by Smeaton, in a 
scries of most direct experiments^, that it would be a 
needless waste of time to reconsider them in this place. 
So also, on the contrary, the quantities of extended m^- 


Thc momrn- 
tum of bodu'S 
IS seldom to be 
considered in 
practical me¬ 
chanics. 


Smeaton ha» 
well treated of 
mechanic force. 
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chanic effect producible by bodies moving with different 
quantities of impetus have been as clearly traced by the 
same accurate experimentalist*. . 

“ But there is one view, in which the coinparalivc forces 
of impact of different bodies was noto\a:nincd by Smea- 
TO.v, and it may be worth while to shew that when the 
■whole energy of a body A is employed w ithout loss in 
giving velocity to a second body B, the impeius which 15 
receives is in all cases equal to that of A, and the force 
transferred to B, or by it to any third body C, (if* also 
commiifticated without loss, and duly estimated a me¬ 
chanic force,) is always equal to that from which it ori¬ 
ginated. 

As the simplest case of entire transfer, the ^body A 
may be supposed to act upon B in a direct line through 
the rnedium of alight spring, so contrived that the spring 
js prevented by a ratchet from returning in the direction 
towards A, bat expands again entirely in the. direction 
tow’ards B, and by that means exerts the whole force 
which had been wound u]> by the action of A, in giving 
motion to H alone- In this case, since the moving force 
of the spring is the same upon each of the bodies, the 
accelerating force acting upon B at each point is to the 
retarding force opposed to A at the corresponding points 
in the reciprocal ratio oi the bodies, and tlie squan^ of 
the velocities proriurcil and destroyed by its action 
through a given space will consequently be in that same 
ratio. The momentum, which is in the simple reciprocal 
ratio of the bodies, might consequently be increased at 
pleasure by the means proposed, in the subduplicate 
ratio of the bodies employed ; and if momentum were an 
pfficient force capable of reproducing itself, and of over¬ 
coming friction in proportion to its estimated magnitude, 
the additional force acquired by such a means of increase, 
might be employed for counteracting the usual resistances, 
and perpetual motion would be easily ellected. But 
^ince the Unpetm remains unaltered, it is evident that 
fhe utmost which the body B could effect in return would 
J/e the reproduction of A’s velocity, and restitution of i(8 

* PhiJ. Trans. Vol. LXXII. 337. 
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entire mechanic force neither increased nor diminished, 
excepting by the necessary imperfection of machinery, 
I'he po'isibility of perpetual motion is conrscquently in- 
consit^tent with those principles which measure the quan¬ 
tity of force by the quantity of its extended cifoct, or by 
the square of the velocity which it can produce. 

In estimating the utmost elTect which one body can 
produce ui)on another at rest, the same result is obtained 
by employing im^yctiis as ascensional force, according to 
Hoxgiins; for if the body A were allowed to ascend to 
the height due to its velocity, and if by any simple me¬ 
chanical contrivance of a lever or otherwise the body B 
were to be raised by the descent of A, it is well known 
that the^heights of ascent would be reciprocally as the 
bodicb; and consequently that the square oi the velocity 
to be acquired by free descent of B would be in that 
ratio, and the quantity of ineclianiq force would be pre¬ 
served as before unaltered. 

It may he of use also to consider another application 
of the sainecneigy, and to shew more generally that the 
same quantity ol total cflect would be the consequence 
not onl)^ of direcl action of bodies upon each other, but 
also of their indirect action through the medium of any 
mechanical advantage or disadvantage ; although the time 
of action might by that means be increased or decreased 
in at.y desired proportion. For instance, if the body 
supposed to be in motion were to act by means of a lever 
upon a spring placed at a certain distance from the centre 
of motion, the retarding force opposed to it would be 
inversely as the distance of the body from the centre; 
and since the space through which the body would move 
to lose its whole velocity would be reciprocally as the re¬ 
tarding force, the angular motion of the lever and space 
through which the spring must bend, would he the same, 
at whatever point of the lever ’^c body acted. And 
conversely, the reaction of the spring upon any other 
body B, would in all positions communicate to it the 
same vclocity. 

It may be remarked, however, that the times in which 
these total effects arc produced may be varied at pleasure 
in proportion to the distances at which the bodies are 

placed 
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Considerations centre of motion ; and it should ftot pass 

respecting me-i»nobserved that, although the intensity of aiiyt?ww«fnx 
chanic force, jy; increased by being placed at i^ liat is called a mechanical 

advantage, yet on the contrary, any quantity of mechanic 
force is not liable to either increase or diminution by any 
such variation in the mode of its application- 

Since We can by means of any mechanic force consist¬ 
ing of a vis 7uot7'ix exerted through a given spnee^ give 
motion to a body for the purpose of employing its impr^ 
tus for the production of any sudden effect, or can, oh 
the contrary, occasion a moving body to ascend, and 
thus resolve its impetus into a moving force ready to exert 
itself through a determinate space of descent, and capa¬ 
ble of producing precisely the same quantity of mechanic 
effect as before, the force depending on w^petus may 
justly be said to be of the same kind as any otiier mecha¬ 
nic force, and they may be strictly compared as to 
quantity. 

In this manner We may even compare the force of a 
body in motion to the same kind of force contained in a 
given quantity of gunpowder, and may say that we have 
the same quantity of mechanic force at command whether 
we have lib. of powder, which by its expansion could 
give to I ton weight a velocity sufficient to raise it through 
40 feet, or the weight actually raised to that height and 
ready to be let down gradually, or the same weight pos¬ 
sessing its original velocity to be employ^ed in any sudden 
exertion. 


By making use of the same measure as in the former 
cases, a distinct expression is likewise obtained for the 
quantity of mechanic force given to a steam-engine by 
any quantity of coals ; and wc are enabled to make a 
comparison of its effect with the quantity of work that 
one or more horses may have performed in a day, each 
being expressed by the space through which a given mov¬ 
ing fojee is exerted. In the case of animal exertion how¬ 
ever, considerable uncertainty always prevails iil conse¬ 
quence of (he unequal powers of animals of the same 
<;pecies, and varying vigour of the same animal. The 
information which 1 have received in reply to inquiries 
respecting the weights raised \n one hour by horses in 

different 
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diff^rcat situations, bas varied as far as from 6 to 15 tons 
to the height of 100 feet. But although the rate at 
which.xnechauic foree is generated may vary, any quan- chanic force 
tity of work executed is the same, in whatever time it 
may have been performed. 

, In short, whether we arc considering the sources of 
extended exertion or of accumulated energy, whether 
we compare the accumulated forces themselves by their 
gradual or by their sudden, eifccts, the idea of mechanic 
force in practice is always the same, and is proportional 
to the .space through which any moving force is exerted or 
ovcrcojne, or to the square of the velocity of a body in 
which such force is accumulated. 


^ V. 

J^rfler from a (Jorresponden/^ (iffirming^ contr'arq to some 
Observations in our last Number^ that ohjer.ts can he 
distinguished b\) the Human Ei/c under Walev^ xdfhad* 
dilional experiments hi/ the Editor, 

Ijondon Institution, 22d Aug. 1806„ 

To Mn. Nicholson. 

Sin, 

I have just laid down your Journal for the present 
month, and feel myself not a little surprised at your dis¬ 
sertation on swimming, and your observations on what 
Dr. Franklin has written on that subject. 

Your objection to the Doctor’s mode of giviag confi- Remark on Dr 
deuce to those who wish to acquire the art, appears to Franklin's sup¬ 
ine not founded on fact, at least not general fact; you o^jects'^can be 
seeiD to think the Doctor’s plan like the senatiks consul- distinguished 
turn of tlie mice, a very good one, but quite impracti- divers, 
cable: now I find two very learned men differing upon a 
particular ascertainable point, ascertainable to any one 
who has eyes formed without some very uncommon de¬ 
fect, and who has, at the same time, courage enough to 
plunge his head under clear water. (For the sharpest 
sighted man cannot see in water, where the light is shut 
Gift by Hiud floating in it, or by the sides of a vessel that 
is too small to admit its rays, any more than in a room 
where light is shut out by the window shutters being 
closed}. 
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Conjecture 
that W. N. is 
misled by fancy 
in concluding 
that they can¬ 
not. 

Compliment¬ 
ary apology. 


The author 
states that he 
can sec very 
well under wa¬ 
ter. 


I have re^n to conclude that both yoorsdf and Dr. 
Franklin are swimmers, although by your own confession 
you cannot be a very adept direr; you could not at that 
time however, when you vainly endeavoured to regain 
your silver buckle, bhiningas the substance w as, in four 
feet water. 

I believe that very studious and scientific men do often¬ 
times in their studies, hit upon some fanciful theoretical 
point, upon which they build, without that solid base 
which their own knowledge would easily discover, were 
they to consult it. 

I ought, I am well aware, to beg pardon when I pre¬ 
sumed to differ from a man so learned and of such eminent 
abilities as yourself; and were it a point of theory, which 
depended on the mind’s eye, I should, if I did nof' see the 
subject in the same light us yourself, impute it to a mental 
opthalmia on my part, aiul not think of offering an 
opinion in opposition to yours. But in this case, I can¬ 
not help thinking there must be some essential difference 
in the formation of the crystaline humour of your eyes, 
or in the body of the waters wherein you have tried your 
experiments; for I have frequently dived, not in the In¬ 
dies, but no farther off than Eton, in the Thames, in water 
from six to ten feel deep, for things thrown down to the 
bottom for the very purpose of diving to bring them out 
again, and have done it with success; and my school¬ 
fellows doing the same, 1 could not suppose the property 
of seeing under water, was peculiar to myself; but as I 
was never very" fond of diving .much, 1 have not ot lato 
practised it, yet doubt not 1 could do the same thing 
were I now to try. 

I trust you will excuse me for the liberty I have taken 
in thus troubling you; but I didnot think it right that an 
error should go forth to the world, under the s.'iactioQ of 
a name that carries with it such weight. 

I am, Sir, 

With the greatest re^poct, 

Your very obedient servant, 

A DIVER. 

P. S. If you should be satisfied of the above mistake, 1 

hope you will mention it in your next number. 
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H£ letter vXll torS^st 

biTd«thif IT few 1 hare just inade> 

along wi^ two of my friends. 

We took neither nor Batavian waters, but a 

portion from that veuerahle stream in which my corres¬ 
pondent mud his scboolfellown s5 successfully exercised 
their sight. Witli this we filled a glass cylindrical vessel, 
% feet high and i fbot wide, standing upon a white (pa- 
per) ground. Two pieces of black lead, sawed square, 
Whro put into the water, one of which is one inch and a 
hatf wide, and the other only half an inch. Both these 
plfcces frere very distinctly seen by the eye above the 
water, but they were not visible to any of us when we 
looked at them with the face plunged beneath the sur^ 
face* 

The larger piece exhibited a darkish hazy appearance, 
which was very faint and not at all likely to have been 
noticed, if the atlcption had no;t been steadily directed to 
its known place* The smaller piece did not perceptibly 
adfect the white ground. 

A square piece of cork was fixed to a bended rod, so 
that it could be plunged to different depths in the water. 
At the bottom of the vessel, it Mas quite invisible to the 
immcHTscd eye* 1 could just see that it was square when 
at the distance of six inches. Others Mere not satisfied 
as .to its figure, but at a less distance. 

A buckle and an egg Mcre also tried, the former was 
invisible, and the egg (upon a black ground) was veiy 
lu|l ^9 eo&fhsedand indistinct, so thabwe did not think 
itc^d h«ve boen found by sight, by a diver. 

Varioits cteAvegt lenses were applied to the eye, under 
water, in order to bfing the rays to thmr proper focus on 
the retina* The lens vrhicb answered our purpose, is a 
cenvea crystal glass of half an inch focus in the air 
from under water) whan this lens was 
l^qiawt to mat of the imaiersed eyes, the otiier being 


£xperlmeiit. 
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was fiUed with 
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A square of an 
inch and a half 
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smaller square 
invisible 

Cork square, of 
an inch, invisi¬ 
ble,unless very 
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A convex lens 
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VISlOK UXB£H WATER.^ 

lead, several small matters adhering to the egg and aa 
air bubble of one tweotbth of an inch diameter, which 
adhered to the buckle. 

The eye saw Wcall remarked that the appearance Under water, 

best at first im- naked eye, became less dbtmct after the eye had been 
sucrstoji* * 1 / • 

a second or tn o under the m ater than at fij st. 1 do not 

apprehend why this should be the ease. 

CiMicluaton From the preceding facts as weU as from optical con- 
thatthc human sideraiions, k appears to be established that men and 

P^ol^hly all animals which live in die air? are incapable of 
underwater, varying the adjustment of the eye, so as to distinguish 

objects, with even a very small degree of precision, at a 
scry remarkable distance from that organ immersed di 
water. Instead however of reasoning, as my correspoii- 
dent has done in his fourth paragraph, 1 am disposed ^ 
question whether a farther enquiry into the facts, 
with different individuals, might not shew that some per¬ 
sons may capable of altering the form of their eyed 
enough to see Imperfectly in the situation we have been 
contemplating ; 'but 1 must confess that 1 do not incline 
to that opinion. 

Another in- Since I wrote the paper in my last, I have heard of 
stance of a per-another well authenticated instance of a man who had 
at never attempted to swim, but who, on the occasion of 

having fallen from a barge into the Thames, supported 
himself for a considerable time by striking his hands 
downwards alternately, until a boat, for which he loudly 
called, came to his assistance. 


VI. 

History of the Dovelopement of the Intellect atid Moral 
Conduct of an Infant during the first Twelve Days of 
its Existence. In a Letter from R. B. 

To Mr. NicbouoK. 

SlK, 


intwdaetlon ® CC years ago I comrannicated to a fetfiectaMe j 
to tbu memwr. pubiicaiion, a register oltlre raorstl conduct of 

tlje 0r8t t welrc dj^y s of its Tjwt 

afterirards discontwond, i«iijkbjp^«HKted flif 

1 ' ' *' 
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tbif wy fflfrther continuation of ait hhtory which seems 
calculated to giro instruction to many of those irhose re¬ 
searches have been directed towards the habits and pro^ 
gress of Ae human mind. F*rom the very moderate sue. 
cess of the work alluded to (which was not calculated for 
the million) I consider my memoir as jet unpublished. 

If^ Mr. Nicholson^ it should so far meet your appro\aI, 
and coincide with the plan of your excellent Journal, 
as to obtain insertion, 1 shall take the liberty to commu¬ 
nicate the remaining part of my register, whicli will bring 
the history to a period when infanth are in some measure 
admitted to and supposed capable of nnilual intercourse 
#Uh persoiw of more advanced age. 

Iatn|he father of many children, and consequently it Inquiries made 
IS HOW a considerable number of years since I experienced 
the first emotions of a parent. At that period, every fants. 
movement, every action of the little being of which I 
was destined to be the protector and guide, were subjects 
of curiosity and interest. My speculations on its ttgnre, 
its passions, and the gradual dCvelopcment of its under- 
etanding, were numerous, rapid, and confused. When I 
went into society, I made inquiries of the age of children 
in every stage of advancement, and classed their attain¬ 
ments in regular progression for my own use, iil estimat- 
ing what I was to expect from the new object of my re¬ 
gards. One month passed after the other, and my acqui¬ 
sitions of knowledge, both physical and moral, respecthig 
the cariy stage of our existence, becaime greater, while mj^ 
entertainment and surprise were such as, perhaps, can be 
rightly estimated by none but those who have themselves 
. been parents* After the lapse of two years, I was again 
g bat fbond, with some mortification, that 1 had 

nearly forgotten all my stock of knowledge, and that 
tile same series of remarks was again to be made. 1 
tiien tnadea fewnisles; but with so little precision, that 


were scatcely of any use, when on a subsequent 
with an author of high reputation concerning 
tlhs ^itoaoe bf eduction, I was desirous of examining 


|Ai« vals^i ^ file fads irhldi have led me to emndtiuie that 

areiar)^dly as diderent as our pby* 
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and morat habita are so formed, .that |i^phyriofOi^iitb^ 
would find nodiftcull^ iu^riting character of an in^ 
%uit an hour old.^ 

This incident led me to make a fulkor renter of the 
manners and progress of ninth infanti which, how» 
ever, upoH rteview, I find to be much legs precise than I 
now wish. Such as it is^ 1 shall, however, make it the 
basis of my present communication. 

First efforts of The circumstances of parturition had so far^^hauited 

*ufant (a female) that instead of immediate raroira- 
^ tion and crying, as commonly happens, the time of thirty 

seconds elapsed before she breathed; during which she 
occasionally opened her moutii to the utaia||« The re* 
spiration commenced with a convulsion of the tbora% or 
single hiccup; soon after which the funis was divided, 
and she was delivered to me*. During the following 
seven or eight minutes, her respiration was several times 
suspended for an instant; at the end of which, the sy8«> 
torn was enough recovered to obey the repeated voluntary 
exertions she mgde, and she cried freely. Before this 
time the head had assumed its regular figure, and h^d en-^ 
tirely lost the elongation produced by the act of partm* 
rition. 

The following arc the observations of physiognomy + 
made on the day of birth, apd abundantly confirmed, as 
far as the present age of the suliyect (three years) pan 


show. 

Estimate of heiw The general figure of the head is capacious, regularly 

character, &c, Qblonff, nearly circular behind, and narrovfcd above the 

from her figure 07 ^ 

and conduct. ^ custom of this country for the father to be pre^ 

sent at events of this nature; but I am well convinced that his 
sence, if he poesess firmness, good sense, and afibedon. Is 
lated to produce the happiest cficcts. ^ * 

f I am very little disposed to apologise for observad*^ ^ 
siognomy. Those who deride them the ^nost, are perpetualltir 
making them. That an individual ba» ah intdligent, a sta]^» a 

malignant, a ferocious, a timid, a eotiragitbnf, ficc. lookj.hb 

manner is spirieed, dignified, generous^ meaii, 

sneaking^ii-^eic are terms ns familiar ^ any in our 
they are applicable to paintings equally as^ to O^en, apd 
qucntly indicate lines and shades cspajble of 003 
^emi^sed. The physiogaomlst is h£ pSfuBi. 
pision ^)iao common observers, ' ? ^ ^ ^ 
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Thefbrfiliead of a good ethftpe, and ends in 
ejre^iHoirs marked with dark hair, the lines considerably. 
horiaontal, and supported by bones which terminate well 
at the temples, and moderately well at the nose. The 
eyes are dark, and marked with intelligence (tlipt is to 
»ay)) by the proximity of the edge of the lid to the line 
of eye^brow; the line or indenture proceeding frbm 
the nose along the upper part of the eye-lidj and other 
general circumstances, partioularly the steady, lively 
look, brisk voluntary changes oi position produced 
by the muscles of this organ and those of the neck, at 
intervals moderately remote. The nose terminates well 
above, its pflifile very slightly hooked, the holes large, 
and the lyouth habitually closed. The prominences or 
lines from the sides of the nose across the cheeks and the 
neighbouring parts are of the figure which accompanies 
a placid, affectionate disposition. This is confirmed also 
by her manner of crying. When she cries from pain, 
vertical wrinkles appear between the eye-brows j but 
when from affront, or external inconvenience, the corners 
of the mouth are depressed. In neither case does she 
exhibit rage, unless in the extreme of the latter. The lines 
of the mouth, which is mederatcly wide, are marked and 
distinct, and the muscles very accurately disposed to feed 
either by a vessel or the breast. She fed eagerly and 
plentifully at fifteen minutes old. 

Hence I infer, that she has more than the middle degree 
of understanding, and is of a calm, placid, though lively 
and susceptible disposition. 

So far proceeds my first note. The others are dated in 
days of the age of the infant^ and relate to points on 
wbidi Rfiusseau, and other authors of repute, have writ« 
ten ignorantly. 1 shall make few remarks, but copy 
without amendment. 

Second day. Exercise of the hands, legs, and eyes^ First social acts 
firit «a^gage tlie attention of infants. By talking in a 
tcmez^itker musicri and miiform, with repetitk>n of the^oicc. 
sameuyibible) aud occasional variation, her attention is 
eo suspend tbe play of he? 

Wttentivaly. This wus don«,8o 
In ^ os to rendos kerrevy 
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Voluntary vi- 
ma 


Expresuon of 
|4easurc, aad 
•iticuUtioo. 


Optic 9XCI ftd' 
fatted* 


Kotioiiof fall 
iog. 


iixitably * iittoitiTo to somranding 
It liec^s«ry to giro her cme drop of tincture of 
which restorodT&e tisuai state and disposition for repose* 
Fourth She cap follow an object with theeyes^ 
when h^ attention is excited, and nowand then unequi- 
Tocallj smiles during her obsertations on sut rounding 
olj[|ectfl. ^ ^ 

Fifth da^. Her pleasure at ti-iwing luminous and other 
objects is expressed, not only by the general feature^, 
but by efforts of the mouth, protruding the lips, adranr. 
ing and withdrawing the tongue. She has once or twice 
pronounced the usual first voluntary articulation of in- 
hints, ku and ac-^ku* She is very attentis|||to language, 
and answers with smiles, terminating in the wqrd ac*kup 
and a lively exertion of the legs. She has, apparently 
for the first time, began to attend to the adjustment of 
the optic axes, and probably the concomitant focal ad¬ 
justment of the eye. She is delighted to lie and contem¬ 
plate the breast at a little distance, after having satisfied 
her iq>petit6. In this position, as well as w'hen attentive 
to the kind countenance of the parent who speaks to her, 
the mouth is protruded and occasionally modified to the 
indication of pleasure resembling the action of sucking, 
and all adjustments of lUe optical axes are tried, from 
squinting, to the usual v^ry regula position of the eye*. 

Sixth day. The habits -‘of attention, and answering 
by smiles, by attempts at articulation, and by*^ muscular 
exertions, are so much strengthened io-day, that the re¬ 
currence of those effects is now very frequent. This day 
^le has first betrayed an apprehension of want of support, 
or, as it is commonly called, fear of falling, Whetihec this 
be an nequisition from improved powers of a^|ervatiidQ^ 
ortheccmsequence of some accidental 8hoc|s>»lj>ia ata 
loss to coiyec^ure. ^ 

* since the time above referred have witnessed a Jtka^ 
earlier voiuptary u«c of the eyes jn anoti^ tnfant. 
epd of the first hour alter tmth, her atu^ihn bdnff a 

window,-dike tried frmndisideasvreiiEt its befisg 
jBfjiOtt ^ bchig 

vyss* when 

« BdWmnl 
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Serentli The 4js|>o6»ti0ii contuiues, to open &e ... 
ftrititf wd cause ri^^ity m the system by unirersal mus* tinguhhes pet^ 
cular ewrtion, when suddenly remored in j;he perpendi- 
ctilar, or likely to fhll from support at too small a sur^ 
iacc. 1 fbink she begins to know her mother iitdepend- 
cnlly of snreU and the habits of contact^ which infants 
certkinly exercise, and distinguish much earlier. She 
also knows me so far as to attend to my voice and actions 
much more iinmediate>^ anu .teadily than to the nurse^ 
and her sisters. 

Eighth day. She employs herself very actively in pur- 8th. I^oks af- 
sutng the objects in the room as they pass her in the rela- objeett. 
tive motion fr^m carrying her about. She seems much 
more conscious of the optical change of ^sidon, than of 
the progreffsive motion she herself undergoes. I incline 
most to the opinion that she has n^ notion at all concern¬ 
ing lt» The novelty of using the hands automatically, or Use of*" the 
by mere opening and shutting, has for some days gradu- hands by feel- 
ally worn off, and she now uses them with somewhat more 
of intelligence, and less incessantly. This day she used 
the finger and thumb alone; but all by mere contact, not 
in the least in conjunct 'm with the eyes. 

She looks very directly and steadily at objects. While 
.she was lying on the nurse^s lap, with her eyes steadily 
fixed on my face at the distance of three feet, and her 
countenance expressive of pleasure,! altered my position 
with various degrees of suddenness and distance on the 
one and the other side. She immediately pursued me 
with her eyes, and observed me with the same apparent 
precision as an adult would have used. 

I have not o^iserved her squint since the fifth day. I 
am disposed to think Ae does not yet feel tiie necessity 
ef fb<^ adjustment. Yariation of angular position is to 
her mot^ more strildng than mere approach and recess. 

I hkve not semi her vary the situation of the op^cal axee 
from actual change in the dist^ca of the objects s^ at* 
tends ^ 

Niodi day. 8h»eertai^y knowshermotker andfnfe^ 9 th. Clear dk- 
and regards Os dlifereskdy^ Ideas of o^ctjesoem^, 
fot^, refreihtttsl, ^Cea, 

acti^ 

" * « tertaliui^ . 
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tertainment or amuaement -with tnc. Her mother*^ pte-> 
sence seems to excite affection; mine, *gladness. When 
affronted by dressing or undressing, she wiH cease her 
cries to listen to the phrase^ of endearment she is used to 
hear from me. 

*iwto«Tofthc Tenth day. The hand was moved crosswise before 
^ ^ the infant at three feet distance, who soon fixed her at¬ 
tention upon it. It was then held still, but the finger 
and thumb gently opened and shut, to prevent her from 
withdrawing her notice. Under these circumstances, the 
hand was gradually brought nearer to her face, and she 
undoubtedly adjusted the optical axes to the several dis¬ 
tances. 

This trial wa#several times repeated in the course of 
the day, with the same event. When the linger and 
thumb were brought within the limit of distinct vision on 
one occasion, the effort of squinting was so disagreeable 
to her that she shut her eyes, and by a slight exertion 
or shake of the head, resisted the habit she had been 
betrayed into. 1 did not think fit to irritate her by re¬ 
peating the solicitation. Hence it appears, that she has 
acquired the adjustment of the eye for distance, though, 
jwrhaps, she may be very careless or indifferent about 
exerting it. 

Tremulous mo- Yesterday and to.day she has had, at times, a quick in- 
tionofthcchiu. shivering of the chin, very common to infants, 

but whkh I do not un Icrstand. 1 think it occurs when 
her mind is intent upoa articulation. It may, perhaps, 
arise from an indistinct voluntary muscular exertion, or, 
perhaps, be merely automatic. 

iith. First con- Eleventh day. Though she improves daily^ in the use 
ncction of the |je|. hands, she has no notion of connecting the senses 

tart a*nd Mght." touch and sight, except with regard to the breast. 

* She sucks for a time, and when satisfied, she makes alter¬ 
nate trials of touch with the moutk, and withdrawing to 
contemplate Uic breast by sight. 

Sjie has a strong association of danger with sudden or 
strange sounds, or perhaps the sounds themselves are irti- 
tative and unpleasant. < 

Twelfth day, Distantand motionless ob^cls now eii« 
of attention, She contemplate^ theoi Iter 

jects. * -. time, 


Fear from 

»OUXldB« 
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a time^ and then changes her object^ as if reflecting and 
comparing. Blither manner differs greatly, accordingly 
as she is more or less thoroughly awakened or attentive. 

The indolent enjoyment of mere sensation is probably the 
state of all minds not roused by motive. She is much 
more calm and indifferent, and her apparent progress less 
rapid, than when every thing was a novelty to her. It 
'gives her more pleasure to see me at the distance of fire 
or six feet than at the old distance of three. She wilt 
attend to my talk, but cares much less for me than before. 

She views her mother with the most lively affection. 

Though she is more comfortable and happy in my arms 
than when with any other person but her mother, yet she 
now very much prefers her mother to me; which she did 
not at fivFt. 

Cortrary to an assertion of Rousseau in his Emilius, infants oaiell 

the sense of smelling in this, and other infants in general, acutely; 

. m. 1 .1 r. ^ X r ^ 1 - but do not dis- 

is very acute Ihey even suck the breast at tirst by air tmguigh taitea 

action of the nostrils, like that of a scenting dog. But at 

the sense of taste is not originally very acute. Medicine, 

food, and the milk, are then almost indifferently taken. 

But this infant, at present, prefers the breast very much 

to water-gruel, and rejects a mixture of rhubarb, chalk, 

and ginger, with abhorrence. 

I ahall here suspend my journal for the present, which Corroding cc- 
1 am inclined to suspect will be read with some surprise by 
those who have indolently adopted the opinion, that in¬ 
fants of much more advanced age than daring the first 
fortnight possess very little sense, or moral discrimina¬ 
tion. If the contrary opinion, or the truth, were adopted,^ 
it would conduce much to the general sum of the happi^ 
ness of these li^le beings, who are exerting their industry 
and diligeBtce in acquiring ideas and language fo a degree 
which is seldom suspected. Others ntay, perhaps, sup-* The preceding 
pose extraordinary acuteness in the parent, or uncommon . 

ability in the child, to afford an history of its progress nary. / 

during so few days : but here also there would be error. 

The child is indeed above the middle rank for memory 
and intelligence, and the father is capable of observing 
foots and wrUing them down* Bqt 1 have never yet met 
with an infant who would not willingly enter into conver-* 
yoL. XV.—^Sept. J806. H sation 
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sation to the extent of its acquisitions and ability, and to 
great surprise and dii^erslon of the parents, who ne¬ 
ver imagined any such thing. Persuasion; promises; 
Lies; nikeutu and tuum; iiidindual character, as to bene¬ 
volence or its reverse from physiognomy, and as to mo¬ 
rals from the behaviour; preference of other infants from 
similarity of action; jests; mockery; theatrical simula¬ 
tion in themanagemeDt of dolls, puppets, <&c.-^th(^e, 
and a prodigious number of other compound associations, 
occupy the minds of infants long before the expiration 
of the first bix months of their existence. 

I remain, Sir, 

Ycmr constant reader, 

R.B. 



Repetition of the Ejperiitfe/it in t^hich jlcfds and AleuU 
are produced in pure Water Galvanihvn^ {no Ani-> 
mal or Vegetable Matter^ nor Oxidablc Metal being 
present) by Mr. Cuarles Sylvester. 

Mr. Nicholson. 

Sir, 


of the produc¬ 
tion of alcalt, 
&c. from water 
by galvanism is 

referred 


Muriatic acid 
cannot be pro¬ 
duced in a sin¬ 
gle vcastl. 

♦ ^ 

But the experi¬ 
ment £ucceeds 
with'stparattd 


In your number for June last, I communicated some 
experiments tending to jirove the production of the mu¬ 
riatic acid and an alcali, from pure water, by means of 
galvanism. ,1 had not then an opporhiiiity of giving you 
the whole of the experiments i had made in this dubious 
research. The first way in which I made tfic experiment 
was by bringing two wires of platina^r gold, from tlje 
two ends of the trough into a portion ofij^ure water in 
one vessel, but I never produced the smallest quantity of 
muriatic acid. I to not surprised at Mr. Wilkinson’s 
fixuling the same result. 

Mr. Peel and Mr. Pachiani made tb^r experiments in 
the same way, and it is my opinion they nevet produced 
the muriatic acid, nor an alcoli. 

If each of the platiua wires be made to .terminate in a 
separate portion of pure water, and these portimii of wa¬ 
ter be afterwards connected together by an animal sob* 

.' ateixeej 
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•tttrtce, or any substance containing moisture, the experi- vt&sels cornicc- 
metit will succeed. In my first attempt hy this method, 

I separated the two portions of water by means of a bit ol 
v^ry thin blathler, which was lied tight upon the end 
of a glass tube, the tube was filled"with pure water, which 
the bthdder did not Suffer to escape. Another portion of 
water was put into a wine glass, the tube was then im¬ 
mersed into the water of the wineglass, with the bladder 
downwards. The two portions being now separated by 
the bladder, the positive wire was brought into the tube, 
and the negative one into the wineglass. If with a mo¬ 
derate sized apparatus the process be continued for even 
half an hour, a perccptable quantity of muriatic acid will 
be-found in the water of the tube, and a portion of fixed 
alcali (iTiclievc soda) in the wine glass. I repeated this 
exp^ment more than thirty times with the same piece of 
bla^ftr, and had always the same result. Though t If the add he¬ 
at the time perfectly satisfied as to the production of an afforded by the 

acid and an alcali, I still thought, consistent witli your ®^*b- 

® ^ ^ stance, whence 

query in the margin, that the bladder might have coutri- comes the alca- 

buted to the production of the acid. But from whence h 

came the fixed alcali? a very ingenious chemist who has Fromthcglass? 

made the same experiment, says it comes from the glass 

vessel; the thought appears very plausible, but 1 believe 

it is not a fact. 

Consistently with my promise to you, I have made the Experiment re- 
experiraent without the aid of either animal or vegetable peated without 
substance to separate the two portions of v^ter, and In- 
stead of a wine glass, I made use of a platina cup. 

In order completely to exclude glass, I got a tube made a tube of 
of tobacco-pipe clay, being closed at the bottom, and ca- hakedebyand 
pablc of holding water. The tube was burned in the of plater 
same furnace with a quantity of tobacco-pipes and was 
extremely hard. In the first place 1 suffered the pores of 
the tube to be saturated with distilled water ; I then filled 
it with the same and fixed it in a platina cup, also contain- 
ing pure distilled water. The platina cup was placed 
upon the copper end of the trough, a platina wire reach¬ 
ing to thc^ bottom 6f the tube was then connected with 
the zinc end. In a little time bubbles were copiously 
given out from the bottom of the cup, and also from the 

H 2 wire 
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The experi- 
meat succeeded 
and muriatic 
acid and an al- 
call were pro¬ 
duced. 


The alcali was 
a iixed alcali. 


Inferences that 
the nitric and 
muriatic acids 
and all the al- 
calis are oxides 
of hydrogen. 


^ISCIDITT OF ^AT£R« 

• h 

xrireinthe tube. In tep minutes from the commence- 
ment^ the water in the cup was so changed as to be cap^ 
ble of turning yellow turmeric paper, brown ; the water 
in the tube betrayed at the same time the presence of ap 
aci^. After the process had gone on for about four hours, 
I tried the acid part with sulphat of silver, and had a deci¬ 
ded precipitate of muriat of silver. , 

The liquor in the cup containing the alcali, I then eva¬ 
porated to dryness, and afterwards heated the cup nearly 
red hot; a residuum remained in the bottom, to which I 
added fresh distilled water. I found the alcali still pre¬ 
sent ; a proof that it is a fixed alcali. 

In this experiment the alcali was much more ai>undant 
than the acid. I have seen in other experiments the acid 
most predominant; sometimes the nitric acid iS formed, 
and little or pone of the muriatic. From the abo^Lfacts 
it would appear that the nitric and muriatic acids^ |Pwell 
as the threcalcalis are pxydes of hydrogj^n. At the posU 
jtive wire, a portion of water is decomposed, the nascent 
oxigen combines with a portion of water, and forms the 
nitric or the muriatic acid. The hydrogen is then carried 
by the electricity, through the bladder or other substance 
to t}»e opposite wire, where the nascent hydrogen combiner 
>vith a portion of water to form the alcali, so that tlie 
muriatic acid would be water, plus oxigen, and^tlic alcali 
would be water, plus hydrogen. Hoping that some of your 
ingeniousreorrespondeats will soon confirm these facts, 

• ^ I remain, Dear Sir, 

Your most obedient servant, 

CHARLES SYLVESTER. 

a6. Noble Street, Chcapsidc, 

August 19, i8e6. 


VIII. 

Experiments and Obsef'vations on the Adhesion of the 
Particles of Witter to each other* li^ BinjAmtn, 
Count of Kumford, 'F> R* S, Sfc* Communicated 
the Author to the Naiio$ial Institution of France^ and 
transmitied by him to the Editor. 

Sniiin bodies We often sec small bodies of a specific gravity^ 
oj considerable exceeding that of water, float upon the surface of that 

^ exceeding 
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fluid. Such for example, are very small grains of sand, specific gravity 

fiae flUngs of the metals, and even small sewing nee- 

dies. 

So extraordinary a phenomenon has not failed to ex¬ 
cite the attention of philosophers. It formed a subject 
of discussion at the last sitting of the Class, and as this re¬ 
markable is intimately connected with a subject of 
research upon which I have been long employed, I shall 
here give an account of some experiments I have made to 
elucidate the same, and have afforded results of consider¬ 
able interest. 

Suspecting that the presence of air adhering to these Tliis effect at- 
small floating bodies, which is generally considered as the tnbuted to air. 
cause of their suspension, is not indispensably necessary 
for the siftccss of the experiment, I made the following ; 

EXPERIMENT 1. 

a 

Having half filled with water, a'wine glass one inch and Ether was 

a half diameter at its edge, I poured on the surface of poured upon 
- ' - water. Small 

the water a stratum of sulphuric ether, one inch and a ^o^jiesdescend- 

half in thickness ; and when the whole was perfectly still, cd through the 

1 ,1 u • 11 • ‘xi « .1- • ether anafloat- 

took a very small sewing needle with a pair ot pincers, 

which I introduced below the ether, where holding it ter. 

horizontally at a small distance from the surface of the 

water, I let it fall. The needle descended to the water 

and there floated on its surface. 

EXPERIMENT II. 


Having melted some tin I poured it into a spherical Granulated rin 
wooden box, and shaking it strongly, the metal in cool- f^^ough^fhe 
ing was reduced to powder which was then sifted. surface of the 

On examining this powder with a magnifier, it appear- ether and rest¬ 
ed composed of small spherules of dilFcrcnt sizes; but thc^wa\cr! 
these spherules were too small to be distinguished by 
the naked eye. 

I took up on the point of aspatulR a very small quan¬ 
tify of this metallic powder, and poured it gently from the 
height of a quarter of an inch on the surface of the ether 
which rested upon the water in the glass. 

The powder descended wholly through the ether, and 

when it arrived at the surface of the water, if remained * 

floating. 


EXPERIMENT 



54 


Vt5CZl»ItT OF 


Theiame ex¬ 
periment with 
small globules 
of mercury. 


The floating 
heavy body 
formed a kind 
ot hag or cavity 
in the surface 
of the water. 


—whi chbreaks 
when the body 
ia too heavy. 


EXPERIMENT Hf, 

HaTHig poured a large drop of marcary mto a ohina 
plate, I broke it into a great number of small spherules. 

In order to take up and convey these smalt spherules 
one by one, I made a small tool or shovel out of a piece 
of brass wire, five mehes long and about one twentieth «3f 
an inch in diameter, bended to a right angle at one of its 
extremities. This bended part was about a quarter of aa 
inch long, and was hammered flat, sharpened, and made 
a little concave. 

By means of this tool I took up a small spherule of 
mercury, about one sixtieth of an inch diameter, which 1 
carefully conveyed into the stratum of ether to the distance 
of about one twentieth of an inch from the surface of the 
water beneath; and there, by a littleinclinatioif of the in¬ 
strument, I caused the spherule of mercury to roll gently 
on the surface of the water. 

The spherule descended to that surface and there re« 
mained floating. ' ‘ ~ 

When the eye w as placed lower than the surface of the 
water, and the spherule was observed by looking up^ 
wards through the glass ; it appeared suspended in a kind 
of bag, a little below the level of the surface. 

lla\ 4 ng placed a second splieruie of mercury on the sur¬ 
face of the water, it immediately moved towards the for¬ 
mer, and approaching it with an accelerated motion, fell 
down into the same cavily, which then became longer; 
but the two spherules did not unite. 

Having placed A third spherule On the surface of the 
water, it joined the two others, but the weight of these 
three spherules together being too great to be supported 
by the kind of pellicle which is formed,at the surface of 
the water, the bag was broken, and the spherules descend¬ 
ed through the water to the bottom of the vessel. 

the experiment was made with a spherule of 
mercury, a little larger, namely about the/ortieth or fif¬ 
tieth of an inch, it never failed to break tlie pellicle of die 
water,, and to descend through that liquid' to the bottom 
of the glasir. But when the viscidity of the water was in¬ 
creased by dissolving a small quantity of guta arabi^in it, 
still larger spherules of mercury were supported at the 
biirfaco of the lw|uid, 

A spherule 
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A spherule of mercury of a proper size to be supported or let fill from 
by water, at its sur&ce, if placed gently there, would not ^reat % 
fail to make its way through the pellicle of the water, if 
let fall from too great w*height. 

All the proeediug experiments were repeated with a The experi- 
stratum of esseirtial oil of turpentine, and afterwards with ^ 
one of oil of olives, placed on the water confined in the when oil u 
glass instead of the ether, and the results were in all res- poured on the 
pects similar, I thought however that* the spherules 
mercury which were suspended upon the water were ra¬ 
ther larger when the surface of the water was covered 
with oil than with ether; and in the experiments made 
with the powderof tin, poured on the oil, the parts 
of the powder, in very small quantity, floated on the sur¬ 
face of Ih^U. 

EXPERIMENT IV. 

Having found means to place a stratum of alcohol on With alcohof 
the water contained in the glass, so that the two liquids 
appeared as distinct from each other, as when the iipppr 
stratum was oil, I poured from a very small height a small 
quantity of tlie very fine powder of tin upon the al¬ 
cohol. 

This powder tbtally descended through the alcohol, and 
the water, without giving the smallest indication of its 
having been subjected to any resistance at the surface of 
the latter fluid. 

* Though this last surface appeared very distinctly to the 
judging from the manner in which the metallic 
powder descended to the bottom of the glass, I am dis¬ 
posed to think that it had no existence^ and in fact it is 
probable that it was destroyed by the chemical action of 
the aRohoi in contact with the water. 

In order to examine more accurately the kind of him 
which is formed at the surface of the water, 1 made the 
following experiment: 

EXPERIMENT V. 

In a cylindrical glass with a solid foot, the diameter when the first 
of which was foprfeen Uses or about an inch and a half experiment is 
English, and tea iuchM in hmght, I poured very limpid - 

water to the height of nme inches, and.on the watear 1 diameter, the 
placed'a stratum of ether, three lines or twelfth* »f 

inch 




rtmpm of 


eziits mt 
the of 

the water. 


inch in thickness. I then placed on the surfhoe ctf the 
water, a number of mall solid bodies which remained 
suspended, such as a small spherule of mercnry, some 
pieces of extremely fine silrer wire, two or three lines in 
length, and a little of the powder of tin. When the 
whole was perfectly tranquil, I took the glass in both 
bands, and carejuUy raising it, I turned it three or four 
times round its axis with considerable rapidity, keeping 
it in a vertical position. All the small bodies suspended 
at the surface of the water, turned rbund along with the 
glass and stopped when it was stopped: but the liquid 
water below the surikee did not, at first, begin to turn 
along glass, and its motion of rotation ^ did not 

cease all at once upon stopping that of the vessel. In £act, 
all the appearances showed that there was a reri pellicle 
at the surface of the waler^ and that this pellicle was 
strongly attached to the sides of the glass so as to move 
along with it. 


—which being Upon examining with a good magnifier through the 
touched^the stratum of ether, the small bodes which were supported 
tremble. surface of the water, the existence of this pellicle 

could no longer be doubted ; Aorc particularly when 
it was touched with the point of a needle. For in tins 


case all the small bodies were observed to tremble at the 


same time. 

^ Having left this small apparatus at repose in a quiet 
chamber until the stratum of ether was entirely evapora¬ 
ted, I examined it again with a magnifier. The surface 
of the water was precisely in the same state ; fhe small 
solid bodies were still there, in the same situation, and at 
the same distances from each other. 

With a larger When this experiment was made with a cylindrical glass 
vcs5cl the film of much larger diameter, the effects of the adhesion of the 

p<dlicle of the water to the sides of the vessel, were much 
by its adhesion loBS sensible, with regard to those pj^tsof the same which 
to the sides. Tjpere situated near.the axis* It was fliffecult to preVent 

the small bodies which floated on the surface of the wa¬ 
ter, from uiuting, and when united they often formed 
masses too heavy to continue to ba^supported; and lulving 
broke tile peHicle of the water, they f^oll to the bottwi of 
the vessel. 


[The Conclusion in our next.] 
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£s:permcn.U an the Culture of Carrots^ Bj Sir, W, Wallii 

Mason.* 


SIR, 


purport of this communi'ration is to.^plain with a 
degree of accuracy ihegeiierjl, and far as possible 
the bes^ method to cultivate cauots. I shall therefore 
endeavour to sot abide those prejudices, which frequently 
occur in every brar.ch of agncultujc ; while I give a brief 
statement of pai licular*', which cxpeiience, a'-sisted by nu- 
nieious cmiiftaiisons, has inouced me to consider as best 

for adoption for rearing the plants, as well as mostjudici- The carrot is 
ous in the applicatio i of the vegetables when cultivated, much cuiovat- 
In Suffolk, tlie culture of tins higljly valuable root bas 
been canted on foi ; but of late yearsnt has very much ' 
increased, and furm'-hes tiie best enterion of its worth ; 
various have been the attempts to extend the benefit moie 
generally throuebnut the kingdom, but with li’tle success; 
imaginary difficul us arising in the minds of cultivators, 
which 1 hope to obviate by a moie minute detail, the ob¬ 
servance of w'hich will enable any practical farmer, on a 
pr<»pcr soil, to raise a crop, which will at once be productive 
of great private advantage and public utility. On most 
farms it will be found, that a coiisiderabie proportion of 
the produce fiom the bt&t land (the meadow and upland 

I 

pas ture) IS consumed by the laboriou«i cattle, and the lean 
and rearing stock during the winter months. Iheciriot 
System may be carryid on, on inferior arable hinds, and the 
produce, by judicious application, will be found to excel 

• Frtjm the transactions of the Society of Art*, Vol. XXIII, ju»t pub- 
Ushed, The Society awarded the Silver Medal for thi* CBrnmunication, 

Vol. XV. Sept* 1806. 


I 


far 
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It requires expectation that of the £,rtjzin^ \j.[\d, 

only inferior which will in consequence be appropriated to gicat national 
*^”‘^** advantage, by furnibhing an additional supply of animal 

' food, of wool, and the produccof the dairy. 

A red loamy sand is at all limes to be preferred, as free 

Preferable Soil stones as possible ; but very largo crops may be grown 

on any land, which is not of a loo tenacious or binding 
quality, with sufficient depth of soil. 

In order to increase the luxuriance of the root, it is ne- 
Tobc ploughed cessary to remove the soil to the depth of 14 inches: this 

is easily accomplished, by first ploughing the fuirow seven 
inches deep in the usual manner, then follow with the 
second plough in the same furrow, which, by the assisbtanco 
of an additional horse, brings up the soil from the de| ih 
required. The first plough conliiiues to turn the fresh 
furrow to the bottom of the double furrow, and being fol¬ 
lowed by the double fuirow, as in the first instance, the 
soil becomes completely mixed and ready for the reception 
of the seed. 


deep. 


'I he first furrow is seven inches deep, and is removed 
info the ..... 

second furrow, ol fourteen inches deep ; this in rotation 
becomes the first stratum. 


The lands, or stitches cannot be too wide, from 18 to 25 
3’auls. 

It is necessary to observe, the land at all times on which 
this crop is intended to be produced, should be in a per¬ 
fectly clean state; a bailey stubble which succeeded a 
fallow, &c. Yet few crops turn out more productive than 
those cultivated on clover, or lays of artificial grasses ; 
ploughing the same as on a bailey stubble. 

^ ^ ^ A rule which in most instances hold^- good, must not 

a ! be neglected, that of getting in the seed directly after 
tcrpiou^iiing. ihe ploughs; a neglect of this would attended with the 

Avorst consequences ; on stale land the weeds would, in a 
short time, completely get the better of the young plants, 
and thereby occasion a great deficiency in the crop. 

rive 




• CULTURE or CARROTS* 


59 

Five pounds of seed is commonly sown per acre ; but as QtiamltyofSced 
its viiiiic, comparatively speaking, is very trifling with the i 

luiviuitage of a good plant, I never recommend less than six 
pounds per acre. In a dry season there is a great benefit 
in steeping the seed for twenty-four hours ; to prepare it for 
the drill, or for sowing, it should be well rubbed with the 
palm of the hand against the side of a tub, to destroy the 
small fibres and prevent their adhesion, and a proportion of 
fine sifted marl and saw-dust mixed, with it ; the proportion 
two-fourths marl, one-fourth saw'-dust, to one-fourth of 
seeJ- 

Drilling is indubitably the best way to get in the seed, 
from six to nine inches asunder : the advantage is obvious: 
the caiTots stand the winter much belter: from the top^ of 
tlie vegetables being nearly buiied in the soil, the gieen 
head only is visible to the eye, and it is very rare to see the 
smallest part of the red carrot above the surface. Au ad¬ 
ditional advantage in this mode of cultivation, is tlic groat 
facility it furnishes in weeding and hoeing, which, in a 
district not liitherto acquainted with this useful branch of 
agricultuic, must render it in a twofold degree dcsiiable. 

Carrots in the early state are very tender phnils, and 
very -slow in growth ; I have ficqucutly lu'liccd a field 
scarcely \isible to the eye, liuec weeks or a mc'iuh afior 
sowing, which has turned out a most abundant produce. 

It is frequently six weeks before they are fit to hoe; but 
to prescribe any rule is impossible, since the vegetation of 
every description of plants so much depends on the season. 

I shall only observe, the most proper time to commence 
weeding or hoeing, is soon after the (ilants gain the parsley 
leaf, or about half-inch out of the ground. Every vegetable 
Intended to be thinned or separated by the hoc, cannot 
well be done too early, since from general observation it is 
clearly ascertained, that the smaller the plants, the greater 
is the number left^ and as a second hoeing is absolutely 
necessary(if it is only to |)romote vegetation by lopseuing the 
surface), the plants may then be distributed as requisite. 

In hoeing of every description, it is always Tiecessary to stir 
every part of the soil possible; in (his instance it must on 
no account be neglected. 
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Eipertmemal 
In'^truciions for 
the Caliute of 
C^ois, 


The season for sowing, is from the middle of March to 
the 12lh of April, In dry weather it is host lo leave the 
seed rolled down. The laiyd should always be harrowed 
alter drilling or sowing ; from lire nature of the plant, a 
pulverization of the soil is rcqiiiMtc. It is, however, u-^elcss 
to detail particulars of this sort, which must in so material 
a degree depend on the sta e of the sea-'or, in which the 
judgment of the practical farmer cannot easily fail; suffice 
it to say, the lighter, the finer, and the less binding the soil, 
the helti r vegetation must floui ish. 

With respect to the best method of cleansing the young 
crop, 1 have only to observe, tliat nine times in ten it an¬ 
swers belter to weed bjy hand, tlian to hoe the fir^t time; 
this rests on a supposition, that the crop is much encum^ 
bcied by weeds; on the contrary, (which is rarely the case) 
supposing it perfectly clean, the hoe will answer every pur¬ 
pose lequi^ile. 1 here is groat judgement to be observed in 
the first hoeing, particularly to leave the plants sufficiently 
thick, and not to bury them in the process; should this be 
done, >our t irest prospects will at once vanish, The wo¬ 
men and children employed to weed, should not be suffered 
to pull a single cariol plant; the hoe effects llic purpose of 
sotting out in a superior manner, and should w'lthin two or 
three days follow the weeders. I have frequently seen the 
land so much covered with weeds, that the plant of carrots 
was extremely doubtful; after hand-weeding, a very good 
plant was seen, which would have been destroyed in greal 
measure, had the hoe been previously used- One weeding 
and two hoeings arc gcrieially sufficient; by the time they 
arc accomplished, the carrot tops geneially are of sufficient 
growth so shade the land. The proper hoc, to be made use 
of should be 4 inches wide, by It inch high, arul always 
kept very sharp. 

Cariots, like turnips, and other vegetables intended to be 
housed for winter, should not be taken#up before they are 
full grown ; they never answer better than when used from 
one to four weeks after they are out of the ground. They 
are little liable to injury in winter; the latest time for tak- 



CULTURE or CARROTS. 


Gl 


ing up, is just before the fibrous roou begin to ‘^boot in the 
sprtng; at which period ihe vegt idble becomes less nutritive, 
at the same time injurious (o the laiul. 

By these attentions I have ni\a?iably found the cultivation 
of carrots cxtremelv bein'firial to the laud, and not tnif.e- 
quently the value of the ciop equ J lo the fie simple of it. 
The greatest pioduce f ever reiin inJ'* r was eighteen loads 
per acre, forty hcai>ed bushels to tlic load; yi‘t I have heard 
of much larger c' ops. 

Worn-out [d( ugtitd lands are renewed by the intermix¬ 
ture of flesh soil occasioned by tl.e d^ ep j loiighiiig; and 
the pioof is visible in many succeeding crt-pi^ of coru, 

grasses, 

*\ be sSine land will produce very good crops of carrots for 
yeais in succes-^ion; but in this in'^tance manuic becomes 
necessary. They are taken up with a nairow spado, wliich 
the laDourei •-trikes with one hand into ihc ground, press¬ 
ing it sirleways at the same lime; he draws ilm root willi 
the other, liirowing it to the hea}), where sUs his wife and 
child I en lo cut oif the tops: the lops are left and spread as 
manure to the land. 


E.rprjiccs ()f Labour, 

t, 

Weeding varies from 5s, to 10s per acre, average 7 6 

First Hoeing .*. 7 0 

tiecond do.5 6’ 

Taking up per h ad, and topping .. I ^ 


Ubserviug these pi ices, it is necessary to remark, the la¬ 
bourers, in dear seasons, Iiavc an allowance for flour. 

To every single man one stone of flour per week, the 
master paying the additional price above two shillings per 
stone. 

To a man and his wife me stone and a half per week, 
and half a stone per week to every additional child under 
twelve years old, at which lime they are deemed capable of 
earning their own Ifread. 

By the introduction of tins judicious plan, the labourer 
shares the benefit of ibiil giain which his own industry had 
belped to cultivate, «nd feels but ni a small degree the op- 

prefcsioa 


Experimental 
Insirucoons fot 
the ^ul:uie of 

Ciiirub. 
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prcssion oi the times ; the interest of the master and the 
becomes reciprocal, for the price of labour coutiniios 
rt»c Culture ot nearly at the usual staiHlard; had Jt been otherwise, the 

farmer must have sutfered when his commodities became of 
less value. 

The annual rent of those lauds on which carrots aie 
generally grown, is from 5s. to 20“'. per acre; but I have 
invariably found the profit by far the greatest when the best 
soil has been nu\dc use of 

A good crop on land wonh 5s per aero .... 7 loads, 

■ ■ --on land worth 10s. per acic . • • p do. 

■ — on land worth 15^, per ncre . . ,11 do. 

On t!ie best land, as I bcfoic remarked .... iS' do. 

The advantage in preferring good land is obvious, thr 
chief expences being nearly the same as on poor soil ; the 
additional labour con'^isls chiefly in taking up. 

Carrots arc sometimes sown when the liuid has iccclved 
but a single furrow, a sure badge of indolence. '1 he an** 
nexed Drawing is to prove the necessity of deep ploughing, 
by nieiHis of tlie double^ hirrow, liir. 1. i'. the shape and 

coinpaiativc size of a carrot giown on a single furrow ; 
tlic earth below where (he soil was stirred, acting as a re¬ 
pellent, checks the growth of ih? root, and causes it to 
shoot laterally- 

J’/g-. 2, is the comparative growth and shape of a carrot 
grown on the double furrow.’^ On all soils which are a- 
dapted to this branch of husbandry, the first ploughing 
may lie tlonc by a pair of horses abreast; the lower, or 
double fiinow, by thri'e horses abreast. The nearer the 
rattle aic to the work, the greater the puichasc; they Iq,** 
hour willi greater spirit in sociable paijs than in a drone¬ 
like stung at length. 

It is a common custom with the cultivators of carrots to 
laise their own seed ; it requires little altcnlion, and the 

* We have not copied the Aut^’or’s drawings. They shew that the 
carrot la the deep furrow shocts'dowawards to a greater distance, 90 as to 
be hdf as much mere in size iha i the ithcr. Editwr. 
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ciop is soldom known to fail.—For ihispinpose choose such 

carrots as are in no respect injured by fiost; and tlie hand- Inamcuons 

somest of a nijddle size ; tiim tlie giecn lop, leaving about 

an inch of it, and cut two inciics off the extremity of ti;e 

root, riant tkeiu hi liouble niws, a foot wide, and six 

inches in the row ; the intin val of ihc double rows ihroe feet: 

litis is requisite, as the. seed tliies not rij)cii together. The 

path or inteival selves to gather the seed, which must be 

done daily ns the heads of seed arrive at nniluiity; it is 

frequently three weeks befoic the crop is cleared, Spread 

(he heud^ of seeds to dry on a tlofjr, or in dry weather on 

ihegiound; aftcrwanls separate the seed from the stalks 

V. iih a c mb I'hc ‘'ea‘'On to plant caiiois fur seed, is the 

Jailer eiif! (jf Ft'bniary or the btginning of March, when the 

sevt re fiosts arecncr. 

IhiMiig e.\[)lained, in as concise a manner as possible, 
wliaiis neces-'iir^'to be obser\ed,lo enable the practical 
faimer to ciilti\:Uc this highly valuable root, in districts 
hilheito deprived td the gieat benefit it atfords to ihc 
comiminily, and the great prutit to the cultivator, free from 
all tbi'ouuical and speculative opinions, I proceed 
to a shtit (h'laii of the ii^e and application of car¬ 
rots when cnltnatcd. On theiT utility for family con- 
sutn[)tion, il will nut be necessary lo dwell; I have there¬ 
fore oiilj lu innarkj since vegetables are found to be more 
or less nutritive in ])roponion to the saccharine matter 
l!uy contain, but few vegetables will be found to excel 
them, 1 li.'ivc known large crops of carrots sold, for the 
London market, at ft rty shillings per load, delivered at a 
])oit four miles distant flora tlie land, which produced them 
!i pnee for which a ready sale will be found in any populous 
town, during the winter season : for this purpose they should 
he assorted ; all the overgrown and crooked ones reserved 
for home consumption, for which tliey will answer as well 
as the others ; and when topped, half an inch of the green 
crown left on : for this purp( se tliey are not usually wash¬ 
ed. For home consumption 1 have invariably found them 
to answer best for the use of cart-horses : when designed for 
the tood of other cattle, of any description, the green top 

must 
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must be entirely cut off, and the carrots washed perfectly 

In^trucu^Tfbrsand. It is nccessaiy to house them 

the Cultuie of three oi'four days at least before horses are fed with them ; 

a.neglect of this is sure to be attended with dangerous con¬ 
sequences. Ills generally known that the cucumber, when 
left a short time in water, absorbs a proportion of it; the 
cairot does the same, in a less degree, yet suHiciently to 
produce a cousiderable degree of fei iveiitation by the heut 
of the animal’s sloxnacb; and gnping is occasioned thereby. 


To render them salutary, the lime mentioned is sufficient 
for evapnration —Washing is easily and expeditiously done, 
by putting a large mash-tub three parts full of carrots, then 
pouring cold water on them, stir them, and throw them out 
with four-pronged muck-forks ; after which prOGCbS^^hcy may 
be laid under cover in large heaps, much as six ot eight 
loads in aheap ; secured from frost and rain, they will keep 
two or three months; ii is however not right to suffer them 
to remain so long, in which case the^ shrivel even to two 
thirds of measure ; and although the^ become mure nutri¬ 
tious, from the loss of aqueous particles, it is not .sufficient to 
Compensate the deficiency. Carrots are extr. mi ly valuable 
when applied as food for cart-horses: when prop^ily fed with 
ihem^tliey are in the greatest vigour and health; and their 
coats arc as fine as the best-groomej coach hoises,even in the 
depth of winter, and exposed to the inclemency of the sea¬ 
son in u straw-jaid. For home consumption, i have ir- 
iiivaiiably found them to pay more, by onc-ihird, when 
^jveii to horses, than to feeding cattle. After a variety of 
expciiineins, 1 have found the following manner of applying 
them to be the best:—lo each cart-borse, one heaped 
bushel per day. with as much cut provender as he could eat; 
the latter should be of the first quality. I recommepd two- 
thirds good wheat or oat straw, and onc-third clover. 
Wheat straw is best; out-straw next. Barley-straw is fre- 
qucr.tly given, but never preferred, from its griping ten¬ 
dency. Horses cannot rat too much cut food. When 
returned from woik, they should always be baited with it, 
or drink their water befoic carrots are given, and plenty of 
dry food given with the carrots ; the dry nature of the one 

corrects 
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corrects the cold quality of the other. There is not any 

occasion to cut the carrots, but to mix them with the cut EjcpenrtenM 

food, and feed them in the manger. Horses used to car- 

rots will prefer them to oats, when given together. If the Cinow. 

straw and clover are not of the first quality, oats should be 

given in proportion. By this method of feeding, there is 

a saving of at least two thirds of die hay usually con* 

sumed; corn is dispensed with; and horses will be 

in a better condition than when fed with hay and 

corn only, supposing each horse is allov ed with hay half a 

a peck of oats per day. 

Great care must be taken never to give carrots when 
horses come to the stable heated by work. 

Carries are not proper food for riding-horses; nimbi# 
exercise causes them to be laxative; aud as they will some¬ 
times produce griping, I shall insert a prescription which 
has been proved by long experience, together with the 
treatment to bo pursued in such cases. 


Oil of Turpentine ......... 1 oz. 

Castile Soap.1 oz* 

Flour of Mustard ^ oz. 


On the first symptom this mixture should be given, and if 
will not fail to remove the complaint. The Castile soap to 
be cut fine, and dissolved in a quart of boiling water, ihc 
mustaid added; the oil of turpentine the last thing; it 
should be given more than milk warm; if the animal sufferi 
much pain, add half an ounce of liquid laudanum. On the 
first appearance of the disease, the horse should be well 
coaled, and constantly rubbed with hard twisted wisps of 
straw, and kept as warm as possible; should the disease in¬ 
crease, and the body swell much, a gallon of blood should 
be taken, to check the inflammation, and give time for the 
medicine to operate. If the symptoms increase, repeat 
the dose, omitting the liquid laudanum. Clysters and 
raking afford much relief when the symptoms first ap* 
pear, ahd frequently remove the complaint. 

Feeding cattle improve more on carrots, than when fed 
with potatoes or turnips ; they are excellent food for ewes 
Vol, XV, 1S06. % at 
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£xpenme&ul at laml>ing time, and vhould be cut, or they are subject 

tarrou^ Stotfe pigs nmy be fattened on carrots only, and large 

hogs feed remarkably well, when fed with half corn and 
half carrots. 

Heifers iu calf, which require good keep and calve early, 
thrive better on carrots and good oat straw, than on hay 
only—-one bushel of oarrots per day—care must be taken 
not to give them too early or too many; in which case, the 
calves are liable to overgrow. 

Weaned calves thrive well on this food ; a peck per day 
is quite sufficient, more would increase the body too much. 

Milking cows give more milk on carrots and straw, than 
on hay only. In all these iastances their superiority is 
more, comparatively speaking, than the difference of a car¬ 
rot crop rated at one guinea pei load of forty bushels, to 
the value of turnips on the same soil; rating them as a 
produce for home consumption. 

One heaped bushel of carrots, therefore, is equal to ISibs. 
of hay. Admitting each cart-horse to consume this quan* 
lity of hay for 120 da^s, it amounts to 2 ',l 60 lb 9 . the average 
produce of one acre of good pasture land. 

The same animal, if led on canots, with tlie addition of 
the cut-sti'ttw provender, which is a substitute for corn, and 
adds solidit) to the canots, will require only 120 bushels of 
carrots, or three louds ; not half the produce of an acre 
of arable land worth 5s. per acre. 

To this must be adtlcd the gical supciiority in point of 
condition, which the cattle evince. 'I he latter method of 
feeding with cairots and cut provender, is fully equal to 
ISlbs. of hay and half a peck of oats to each horse. 

My object in presenting the above remarks, lor the con¬ 
sideration of the Society for the Encouragement of Arts, 
&c. &c. is the hope of extending a most valuable branch 
of Agriculture (which has long stood the test of experience) 
more generally throughout the kingdom ; and is respect* 
fully submitted to them by their obedient seivant, 

W. Wallis MasOk. 

Goodrefct Lodge, near Warwick. 

Jan. 31, 1S05. 

To Charles Tailor, Esrj^ 
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Extract$ from a Collection of Papers on the Subject oj Athletic 
Excrckcs, By Sir John Sinclair, Bart. M.P.* 

This Pamphlet consisting of 100 pages in octavo^ contains 
a re-print of the Obscrvahoris which were before circulated by 
Sir John SinclairyV. hick were inserted in our thirteenth volume, 
309^0 p. 317 j with ike answers which were produced by 
that interesting enquiry• For the present I shall confine my* 
self to a Letter from Dr. Buchan^ on the manner of 

treating the Ancient Athletics, 

To Sir John Sinclair, Bart, M.P, 


Si n, 

My attention having been greatly excited by the 

Tcrv ingenuais observations and queries ciiculated bv vou, Advantage* of 

\ ^ ^ ' comparing the 

concerning the method of producing, what, perhaps, with ancient and 
propriety, maybe denominated the athletic 
as well as by the interesting facts contained in the commu—ing, 
ideations of your various correspondents, it occurred to me, 
that a comparison of the modern art of training, with that 
practised by the antients, who certainly paid no small atten¬ 
tion to the means of augmenting corporeal vigour and acti¬ 
vity, would lend to throw some farther light on this curious 
subject* 

Among the antient inhabitants of Greece much pains 
were bestowed in improving the strength and activity of the 
human body, by due cultivation. 


* Printed in London, 1806, and gratuitously circulated by the Aathor* 
1 would take the liberty to suggest to the honorable Baronet, ai well at to 
aU other public spirited writers in hke circumstances, that for the purpose 
of easy and extensive distribution, every book ought to be sold for a price 
at some known place, And announced once or twice in the public papers. 
This effectual means of placing a work in the hands of the public by the 
insdiam of booksellers, is obviously no impcdlttsent to thlc gratuiCAus dis¬ 
tribution, which may at the same time be carried to any extent dcsiied. 



^'8 ATHLETIC EXERCISES. 

The gymnastic exercises^ so termed from tlicir being gc- 
Gymiuftic ex - performed in a state of nudity, constituted among 

crcifci. that people an important pan of liberal education, and were 

regularly taught by masters in schools instituted for that 
Foot Rices. express purpose. Pupils were exercised in the foot race* 

and in the art of leaping, and of throwing the discus or 
quoit, and the javelin. These weie considered as the 
slighter species of exercise. The more sciious consisted of 
the art of wrestling and of boxing The combination of 
Paneittmm or termed pancratinmf and seems to have been 

BoEUkf* nearly equivalent to the modern English practice of box¬ 

ing. When it is considered that the man who obtained a 
prize at the Olympic, the Pythian, or any of the public 
games, where candidates resorted from all the differeift states 
of Greece to contend in these exercises, not only acquired 
a distinction highly gratifying to himself, but which reflected 
honor on his family, and even on his country ; it may be 
fairly inferred that every attention was paid to the previous 

Th€ Candidates education of the individuals, destined to excel in these cx- 
wwc previously i ^ i- 

educated, exer- ertions of muscular strength. Of the particular diet, and 

piae4 and trained kinds of exercise in use among the Greeks previous to the 

solemn contest at the public games, I have not been foitu- 
nate enough to find any detailed account. Pausanias men¬ 
tions that ten months previous to the solemn combat, the 
candidates took an oath in the temple of Jupiter, faithfully 
to comply with all the antient laws and usages of the cham¬ 
pions, and from that time till the period of the solemnity 
they were daily and diligently exercised in whatever was 
requisite to produce excellence in the profession to which 
they had devoted themselves. A proof that the means they 
employed were admirably calculated to develope and im¬ 
prove all the corporeal powers of the human animal^ is af¬ 
forded by the statues'of antiquity. The superiority of the 
Grecian sculpture, whiph the world has ever since attempted 
in vain to rival, was doubtless in great measure owing to 
the frequent opporrunities the artists of those times enjoyed 
of beholding the human body brought to the highest pitch 
of perfection, which constant exercise in the open air, com¬ 
bined with appropriate regimen under a genial climate, had 
^ natural tendency to produce. Tq 



. athletic exercises. 


To the individuals who excelled in some particular kinds The ancient 

1 i- • 1 1 1 WSIC 

(.f exercise, we learn from Pliny, that a statue was decreed ponr.nti. ot the 
s the nppropriate reward ; so that many of llutse figures ‘r^p^oyed bu- 

* ‘ . ruda bgurc* 

which still remain, that of the Discobolus, for example, are 
in fact, individual portraits ; and might almost without a 
hyperbole, be called living examples of the perfection 
which the human form is capable of attainin:; 

The Homans seem to have derived their inclination for /athletic ofthc 
public combats, as they did many other of their arts, from 
the Greeks. But to engage pcisonallyin tlicse contests^ 
appears to have been considered as incompatible with the 
stern dignity and deCorum of the republican character* 

They therefore hired persons to contend with each other 
for thcii^amusement. From the victor receiving a prize or 
reward, they were termed Aihletce, But the warlike genius 
of the Roman people soon led them to require exhibitions 
of a more sanguinary naliiie. These were performed 
hv the gladiator*^, who at first consisted of captives taken ciadiatw. 
in war, who were compelled to fight with each other for 
the amusement of the populace- Afterwards persons volun¬ 
tarily embraced that mode of obtaining a livelihood, and 
hii'ed themselves for money to such as chose to court popu¬ 
larity by treating the public with an exhibition of this kind, 
of which they had become extremely fond. The gladiators 
fought with swoids and othei weapons, and their combats 
became mortal at the will of the spectators. 


Notwithstanding the degradation of the exercises of tlic Reglmrv ani 
palastra among the Romans from the rank of a liberal art, «*«*^*^^ 
a certain degree of bodily strength and activity was indis- 
pensibly requisite to those by whom they continued to be 
practised. 'I’o acquire this it was requisite to comply with 
certain rules of regimen and exercise, concerning the na¬ 
ture of which a considerable share of sufficiently accurate 
information may still be gleaned. 

Horace acquaints us with the kinds of exercise and of 
privations requisite to fit a person for contending for the 
^ris;e, even in the least violent qf the gymnastic exercises. 

“ Qui studet optatam cur^u contingere metam» 

Malta tulit, fecitque pner, sudavit eltalsi^ 

Abspnuii vcncre et Baccho/' 


Epictetus 
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Fpictetus in alluding to ihe Olympic games gives a some* 
v/hiii more detailed account of the previous training the 
candidates were obliged to undergo, ** I would conquer 
at the Olympic games," he supposes his pupil to say, and 
then goes on to leli him; But then consider what piecedes 
and follows, and then if it be for your advantage engage 
in the a#air. You must conform to rules; submit to a 
diet; refiain fiom dainties; exercise >our body whether 
you chuse it or not, at a stated Lour, in heat or cold ; you 
must drink no cold water ; nor sometimes even wine. In 
a word, you must give yourself up to your master aA to 
a physician. 'Ihen, in a combat you may be thrown into 
u ditch, dii-locate your arm, turn your ankle, swallow abun* 
dan(;e of dust; and after all lo^e the victory.*” * 

Galen, the celebrated physician, was himself addicted 
to the exercises of the palaUra in his youth, and has left 
a detailed account of the pain he suffi^red in the reduction 
of his shoulder, which had been dislocated in a wrestling 
match. He afterwards became a gymnasiarch, or super- 
intenclunt of a company of gladiators, and many remarks 
on their diet, exercises, health, and habits are to be found 
in his writings. 

The diet of the Alklelcc, in the more early ages consisted 
of dried figs, new cheese, and boiled gtain. '1 he antients 
appear to have derived a favourable opinion of the nutri* 
tious propiiiTics of figs, from observing that the persons 
who were appointed to guard (he fig-gardens and vineyards, 
when the fruit was nearly ripe, and who fed upon hardly 
any thing else for a month or six weeks, during that period 
became remarkably fat. Geese were also fed on figs, in 
order to produce those enlarged livers which cemstituted 
a favourite delicacy of the Roman epicures. The fat and 
sleek appealance which the negroes, and indeed all the do¬ 
mestic uniniah in the West Indies, acquire during the seasfoQ 
of boiling the sugar, notwithstanding the increased labour 
they undergo at that period, furnishes another proof of the 
nuiriliuus properties of saccharine matter. It u a fact^ 

* Carter's Epictetus, Bock pL chsp, 1$, 

perhapf 
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perhaps not very generally known, that, though a dilute 
solution of sugar very frequently di-orders the stomach, by 
tunning into the acetous lermentiilion, eaten in a dry or 
solid form sugar hardly ever disagrees 

The governor of a gymnasium, named Pythagoras, is latteily 
said to have been the first who introduced the use of ani- animal, 
mal food as part of the athletic regimen, in consequence 
of having observed that it produced firmer flesh, and gave 
more real muscular strength. Of mem, the antient AtMetos 
were restricted to the use of pork, Galen as'^erts that pork Pork preferrei 

bythcantjeou. 

contains more real nutriment than the fle.sh ol any other 
animal which is used as food by man ; this fact, he adds, 
is decidedly proved by thu example of the Athkt<c^ who, if 
they liv^ but for one day on any other species of food, 
found their vigour manifestly impaired the next. The prac¬ 
tice of the anticnts differs in this respect from that of the 
modern trainers, who seem universally topicfei the use ofbeef 
and mutton. Perhapstliese animals were not brought to such 
perfection, as^ the food of man, in antient, as they havo 
-been in modern times. The arUients occasionally ate goat’s 
flesh, which was xeefconed highly nutritious, but it is said 
to have imparted a most foetid and disagreeable* odour to 
the bodies of those who used it. Tlie j)ropar:ition of meat 
by roasting, or broiling, was universally jirefoi red to 
boiling, in which process they conceived a great part of 
the nutritive juices of the meat wore lost in ihn water. Bread 
’^ade of the whole flour, and unfermented (yctnis azymus} Bread not iztm 
was preferred to that prepared with leaven. I have my&elt mented. 
beard a seafaring mau observe that he as always sensible 
of a diminution of muscular sMcngth when he left oft’ the 
use of biscuit, and ate common bread. For breakfast they 
took a little dry bread; but after the exeicises of the day 
were over, they always eat to satiety, and were sometimes 
even forced to gorge themselves with food Milo of Croto 'ThefoM tn 

, ® ® giCJt quantity, 

na IS said to have consumed fifty pounds of solid food in but d tuk 
one day. Their drink was water or some species of thick 
sweet wine. But they were allowed a very small quantity 
of fluid This dry diet'seeinv to have constituted an es¬ 
sential and important part of their regimen. 

They 
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■ They were regularly exercised for many hourflj daily, in 
every variety of muscular effort. Before engaging in the 
combat of the pancratium, or wrestling and boxings the 
skin was anointed eilhei: with oil, or with a mixture of oil 
and wax, termed ceroma. This was supposed to prevent 
too great a loss by perspiration, as well as to supple the 
limbs, to grapple a man whose skin was covered with an 
unctuous matter of this kind was impossible ; they there¬ 
fore rubbed ihesmelves with the dust that covered the 
/dTifra. When people of rank engaged in these contests, 
they made use of odoriferous unguents, and rubbed them¬ 
selves with a peculiar kind of pulvcrablc earth brought 
from a certain cavern near Puteoli, or what was reckoned 
still preferable, with a kind of dust named haph}, which 
was imported from Egypt. 

When their exercises were finished they bad recourse to 
iheiT apotherapia, or methods of refreshment. They were 
immersed in a tepid bath, where the perspiration and sordes 
were carefully removed from the suiface of the body by the 
use of the strygil. ■ The skin was then diligently rubbed dry, 
and again anointed with oil* If thirsty they were permitted 
to drink a small quantity of warm water** They then took 
their principal repast, after which they never used any exer¬ 
cise, They occasionally also went into the cold bath in the 
morning. They were permitted to sleep as rnany hours a® 
they chose ; and great increase of vigour, as well as of bulk 
was supposed co be derived from long coniinued and sound 
repose. 

* Nothing can afford a Wronger proof of the attencldn paid by the ahtu 
ents to the eflfccta of eaercife, than the prohibition of cold drink CO perfoiis 
who had been thus fatigued. When heated and exhaufted by Violrdc ntuf- 
cular exertion, k is not only much more fafe, hue even more -rOfrelhing, tik 
take Tome warm fluid, as tea, into the ftonuich, than tp drink any cold 
quar. Immediate death has not feldom bcen^e conlpqucn^e o^driokl^ 
aglafsof cold water or beer, after having dSn heated and fatigued by 
dancing, or any other violent exercifa To thol'e who may i(ia4*crtest>y 
he guilty of fuch ImprudaOce, It may be well to know, that tof#aItaw 
mediately a glafs of brandy, or a tca-fpoonful of laudanttOi^ U tto hdfi MMttf 
of aou.itara^ing its baneful confeouencev ^ 


In 
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tn order to emptf the etomecfa {uwtoualy to etitering oa 
this particulAf regimen,* the eacients appear t<r have prefer-^ commencia* 
rad the use of empties to that of purgatives* Vomiting was the couaeb 
produced hy tidkllng the fatten with the finger# or by 
means of a fehther, which was occasionally dipped in a so« 

Itf tton of aloes* StikUulating glysters* were occasionally ad- 
ladlnistered^ and one of these modes of ^vaeuating the sto« 
mach or intestines was practised whenever the appetite 
appeared to flag* 

Sexual intercourse was strictly prohibited ; and during setual 
the night plates of lead were worn on the loins^ with a view iaccrcourse.. 
to prevent venefea^inc^inat1on^. 

Izr order fo excicise their paficnce^ and accustom them 
to hear pain without flinching, they were occasionally flog- 
ged on the back, with the branches of a kind of rhododend- 
ron> till the blood flowed pi city plentifully. By diminishing 
the quantity of the circulating fluid, this rough kind of cap¬ 
ping was also considered as salutary, m obviating the ten* 
deticy to plethora, to which they weic peculiarly liable. 

'Jo be exercised m a pure saluhnous air was deemed^ of 
essential importance. The principal schools of the Roman Salubrious air, 
Jthlcta wei*e accordingly established at Capua and Ravenna, 
places, the air of whiCh was reckoned the most pure and 
healthy of any in Italy. They carried on their exercisjps m 
the open air, in all sorts of weather, the changes of which 
soon ceased to affect fhctn. 

You will probably agree me rn remarking a consider- ’ 
able degree of conformity between the ancient and the mo¬ 
dem practice of traininjgi in the kinds of food and drink 
preferred«in exercise, aikd in coolant exposure to pure and Th«ancle&ti 
free air^ the laet point 1 should consider afi bemg of essen- 
tial 1 hfpdrtanre. modemu 

* The antients appear io have paid thore attention^ to the 
state of the ^ use rf the warm bath, and of fric¬ 
tion/ iidopfioA pf thes^ .metms wot^ probably be 

found ttSeftll by chii! pra^fj^tioueta^ J^ofhuig }s jtnore 

wltisr;Bxeii]catr et tends to alleviate fatigue mors 
than ^ tepid hath. I sbaudd imsiginhimiiierssow to wwnv 
5^, I80& L' 
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water the best raoJe bf avciting the injurious efTects of a 

# 

boxiiig match. 

That this regimen and exercise would have the sam% ef¬ 
fects in former times, as in the present day, cannot b(5 
doubled The ancient which consisted of leathern 

thonos, studded with knobs of lead or copper, atid con¬ 
torted round the hand, must have added greatly to the force 
of a blow. These straps were indeed carried up to the elbow, 
by which the arm was in some measure protected. 1 doubt, 
however^ whether any of our modern pugilists would venture 
The atlitstic {o encounter such addilional means of offence. By the 

was^^no^t'^confi, phvsicians of antiquity the alhl^^tic temperament was by no 
dcTcd healthy, means reckoned ahtalthystate of the con^titutiorv. Hip¬ 
pocrates considered this condition of extreme bodily health 
ai peculiarly prone to disease- Galen, who, as has been 
alieady stated, was practically acquaiiilt'd with the subject, 
asserts that besides the various accidents to which they 
were necessarily exposed in the course of thtir exercises, 
and-combats, the Athletes were liable to rupture of blood 
vessels in the lungs, to apoplexy, and to lethargic com¬ 
plaints. To obviate the lust of w iiich, they were permitted 
occasior.ally to have intercourse wiih the female sex. He 

The athletic , , i .i_ • • . i . 

were not long T^trely preserved ineir Mgour so as to be fit to ap- 

pear in public for a longer period than fire years ; and he 
paiticulaily mentions that they weic considcied as a short¬ 
lived race of men. These cncumstances arc perhaps chiefly 

to be attributed to thrir muial conduct. ^ For when not 
But thev 1 ved , r • i /'!/'• . i 

diflblutcly. under a course of discipline to lit them for the combat, they 

indulged ibcnisclves in evo^y kind of drunkenness and de¬ 
bauchery; so that by all the authors of anliquity \yho men¬ 
tion ibemi. their manners arc icprOLbitted as being extremely 
dissolute. 

Although that state of extreme fulness of blood and bigh' 

tension of fibre, which is calculaled to enable a man to 

Th^ exert his full strength for a short pciiod may fli>t be that 

ficial i^judici. condition of the body most consistent with permanent 

ouiiy a^^cptcj. Of With duration of life, yet I think you haVO ^reat 

mcrU in drawing Uic attention of liic public to- the effects 

i. 
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of ail, exercise, wid diet on the human frame, and demon¬ 
strating by such irrefragable examples, the extraordinary 
alteration which these powerful agents, under due manage¬ 
ment are capable of oi^erating on the body of m. n. 

, The antients were by no means unacquainted with, 
inattentive tp these instruments of medicine, although 
modern practitioners appear to have no idea of removing practice to re- 
disease or restoring health, but by pouiing drugs into the 
stomach. Herodic'us is said' to have been the dibti who ap¬ 
plied the exorcises and reginaen of the p)m nasi urn to the 
romo\al of disease or the maintonnnee cf hcaltli. Among 
the Romans, Asclcpeiades carried this so far, that he is said 
by CcKus almost to have banished the of intcinal re¬ 
medies^ fron> his piaclicc. 11c was the inventor rif pensile 
beds, which weie used to induce sleep, and of vaiious other 
modes of exercise and gestation, and rose to great eminence 
as a pbj&ic'.aii at Rome In his own person he alTorded au 
excellent cxump’e of the wisdom of liis rules and the p|^o- 
pricty,of his regimen* Pliny tells us that in eirly life, he 
made a public profession that he would agree to forfeit all 

S iretensions to the name of a physician, should he ever saf¬ 
er from sickness, or die but of oKi age ; and what is mo re 
extraordinary he fulfilled his promise, for he lived upwards 
of a century, and at last was killed by a fall down staus. 

As some of^our queries seem intended to obtain inform- Etrectsofw- 
ation concerning the effects of regimen iu removing cer'tain gimen. 
diseased states of the constitution, I beg leave to point out 
a few examples which have been sanctioned by experience. 

Several instances have come within my own knowledge, ^ ^ ^ ^ 

of individuals who, after having sut^ered severely from re- abftmencc fiom 
peated attacks of gout, have completely eradicated that fc'mcnt^d li- 
painful distemper, by an entire abstinence from fermented 
and spirituous liquors of all kinds, and have by the same 
means recovcied a much greater sh.ire of health and vigour 
than they could expect. 

The effects of the diata agnea, or living wholly 5n pure 
water, cooled by ice, in allevi?.ling the pain of cancel, and 
in several cases even its offeoting a complete cure 6f that 

1*2 ^ painful 
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The dlaetaftJ^inful disease, which are narrated by Mr. Poitteait*, 
^upon which have been corroborated by the experience of 
. water, of great that respectable surgeon, Mr, J. Pfarsok, have, till very 
cancel* Jately at least, been unaccountably neglected in this coun¬ 
try. It is a singular fact, that after two or three dajs the 
desire for solid food entirely subsided, and the stomach 
appeared completely satisfied wlicn filled with the aqueous 
fluid, of which four or five pints were drunk dail.y The pain 
of the sore was soon dirainisbed, accompanied with a favor¬ 
able appearance of the discharge. It is natural to suppose 
that a person would submit to almost any privation that 
promised to alleviato the anguish of so distressing a com¬ 
plaint; but those familiar with the manners of the diseased, 
know how much more readily a sick person wib swallow 
the most nauseous drugs, than agree, to abstain from any 
of their habitual iirdulgcncies. 

,, , . The example of Corkaro is the more deserving of at- 

MOKin in* 

ftancei of th^tention and imitation, because he adopted a peculiar regi- 

cffccti of regi- men, in order to effect a specific purpose, in which he com- 
xnen. CorntirO' ^ ^ 

pletely succeeded. At forty years of age, he laboured 

under such a complication of disorders, that his lifeg^as 
•despaired of. By strictly adhering to a measured diet, he 
not only perfectly recovered his health, but prolonged^his 
life to more than a hundred years. 

The celebrated Wesley is another instance of a delicate 
constitution, by strict temperance, regular exercise, and 
early rising, protracting his existence to nearly ninety years. 

^Mr. Wood, the niiller of Billeric^y, in F.ssex, whose care 
is stated in the Transactions of the College of Physicians, 
ler of Billeii- I ondon, by Sir George Baker, affords an example of the 
’ possibility of reducing, by means of diet, a degree of cor¬ 
pulency, such as to render life a burthen, to a moderate 
bulk, accompanied with the return of health and strength. 
The miller's diet consisted of a simple pudding, ra^dc by 
boiljng eparse flpur in water, without salt. Of this he 
consumed about three pounds jn twenty'four hours, and took 


Westeyw 


Wood, the Mil. 


a See OeuVres Tosthtimei de M. PovrtAV, Doetearien Msfkfne tV 
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BO fluid 'ivliatever* not even water. On tbis he lived in 
perfect health for many years, went through a great deal of 
exercise in the open air, and was able to carry five huudretl 
pounds weight, which was more than he could lift in his 
youth when he ate Animal food and drank freely of ^Ic. 

A gentleman who was fond of good living, and becoming 
more corpulent than he thought convenient, having heard 

of the salutary effects of Mr. Wood's regimen, ordaied his imUatton wkh. 
cook lo prepare the Miller's pudding, which he ate with out judgment- 
great regularity every day after bis usual dinner. However 
ridiculous such conduct may appear, it is not very uncom¬ 
mon. People should be very cautious how they make any 
partial change in their diet or habits of living, without 
adapting the rest to it. Were a peison, for example, to 
adopt so much of athletic regimen as consists in tatingjo 
satiety of animal food twice a day, and drinking plentifully 
of malt-liquor, without augmentirtheir exercise in the 
same proportion, undoubtedly they w(/uld soon become 
diseased. Lord Bacon has left us the following excellent 
precept on this point.—Beware," says he, of sudden 
change in. any great point of diet, and if necessity enforce 
it, fit the rest to it. For it is a secret both in nature knd 

£tatc> that it is safer to change many things than one.’ 

« 

To be continued. 
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The Society of Goerlitz, in Saxony, ha$ offered a frizt of thiT' 
ty crotons, for the solution <f the following Q.ue$tions» 

I Pnse Queftiofit 

N cloudy weather, it will scarcely freeze until thither- Socitffy 
'L , , . / , ofGcwiitz. 

mometer ol Reaumar has descended to the point of Zero# i. Freezmg. 

or very little above it: whence does it happen, 

the sky is'clcar, it freezes while the same thermometer indi* * 

CatejB tfareji pr four degrees above the ppinl of congelation. 

It is required to collect and arrange ^froin the works 
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Plautus, everything which i elates to the Itnowlodgoof 
men aiifl things in his time, so as to^exhibit an outline of the 
civilkatioQ and manners of that period. 


The question concerning the absolute or relative temper 
IntftJoriemp*. ritture of the interior parts of the earth, has bt^en long agi- 
iartil ^ tated, though it now appears to be decideii that our globe 

contains no internal source of heat, if we except the occa- 
bional combustions of volcanues. ^ 

Mr^ De Trebra, captain of mines ht Freyburg and Pro^ 
fessor Lampadius, have diitcted some expcjiincnts to this 
object. Ihoy placed two thermometers of lleaumur at dif¬ 
ferent depths in the mines, and compaied *ihem cwtce a day 
with one exposed to the atmosphere, Oneof the subterraneous 
thermometers stood constantly at 12^^ and the other at 5|- 
Mr. De Trebra, w ho intends to lepeal and vary these expe¬ 
riments, puiposes likewise to make some others relative to 
the theory of Dr. ^enzenbuigh on the fall of bodies. 


, Ga/uanUm and Magnetism* 


fioicnts on 
Magnctjsn). 


Professor Ritter has communicated to the Royal Aca- 
Hfftcr’s Fwpe- demy of Sciences, of Munich, in one of its sittings last year 

a course of experiments, refernng diiectly to the nature of 
magnetism. 

In the years l77Gand 1777> the Academy had already 
proposed questions on this subject, and the scientific world 
was busied in considering the relations which might exist 
*, between electricity and magoeiism. 

The following we the results of the experiments of Ritter, 
as,abridged by Professor Miiliu in his Magasin Encycio* 
" pedique for May last. 

1. Every magnet is equivalent to a pair of heterogenotrs 
- united together; -its different poles represent as it 
^ were different metals* . . ^ 

. 2* Like them, it gives el<?<:tricity i that is-to say^ one of 

aeefricity, the two poles, the positive clectncity, and the other the- 

negative, 

3 . % 


General facts. 
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S. By following the same process, a certain numbdt of 

mnanets, as well as a certain number of pairs of fnctals. Piles of 

® . . . , , . . . net, will aliect 

afforded electricity; and mi this manner the electricities the Elcctr&mo. 
afforded by the poles of different magnets, have been sue- 
cessfullv indicated by the electrometer, 

4. By means of these electricities, ’one of these batteries —Galvi* 

. I • • 1 a«e bodies. 

of magnets, accordingly as it is more or strong, produces 

upon dead and living bodies, all the phoeuomeiid which are 
produced by a pile of Volta of the common kind, and of 
the same force. 

5. The exper iments which prove this ,bhc\v, that in mag- 
netised iron the south pole gives positive electiicity, and Jron and 
the north pole negative elcciririty ; but that on rfic contrary 

in magnetised steel, the north pole affords the positive elec- 
*tiicity, and the south pole the negative.' 

6. The same inverse (li'^po^niori is also observed with re- * 

, ‘ —and contfjry 

gard to the polar oxidability of the magnetized body in oxiduUiLtiei. 
which this change is produced by magnetism. In magnet¬ 
ized iron the south pole is most oxidabtc, and the uorili 
pole least; whereas in magnetized steel the noith pole is 
most oxidable and that ot the South least. • 

7. Mr, Ritter thinks, that by consideimg the eaith as an The Faith as 
immense magnet, these results might serve to explain vaii- 

ous pheenomena of nature, such as physical diflerencc be-duemg ticccrus 
tween the two hemispheres, the Aurora-boieaits, and the 
Aurora Australis. In fact, after what has been just stated, 
the earth considered as a magnet, may be taken as an equi¬ 
valent to an immense pile of Volta of which the poles arc on 
one side sufficiently closed by the waters of the ocean. 

And the action of thi-s pie must produce, and have pro¬ 
duced the greatest chemical changes in the materials of the 
earth; Changes which must have differed according to the 
pole^j and of which pile the poles at the other extiemily 
have always such afi abundance'of .electiicity as to cause 
-Its splendor to appear by radiations in the vast spaces of 
the heavens. 


JUfaHoMi 
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Ncttionhl Industrym 

Prizes offered the Society for enci3urage)nent of National 

Industry, in France, at its general sitting of Jan, QQ-Zast. 

I* For sizing of paper, a prixe of three-ihoasand franc^^ 
is otfered to him who*shaU indicate a less expensive and 
more perfect process than is at present employed in the pa¬ 
per manufactories of France. 

S. For the fabrication of cinnabar, equal to that called 
Chinese vermiUion, a prizetwelve hundred francs. 

3. For the encouragement of engraving in relief, or pro- , 
ducing blocks for printing, two thousand francs. 

The Society invites the concurrents, to discover mecha- 
■' ... . 
ziical or chemical means of facilitating the processes of this^ 

method of engraving, without losing sight of the requisite* 

degree of perfection. They also direct the attention of 

artists towaids the most useful objects, such as designs of 

machines, and apparatus of every kind, architecture, and 

nautral history, in its various branches, and ornaments for 

letter press, &c. 

The preceding prizes will be decreed in the year 1807i 
the following are for the year 1808. 

1 . For the best construction of furnaces for lime, tiles^ 
and bricks, a prize of 2400 francs, and two other prizes of 
500; to those who shall have approached the nearest iri*' 
succession to the object of this program, of 3Q0 francs. 

The society take notice, and their remark is probably 
applicable to the processes made use of in this ccnintfy* that . 
great savings of fuel, and other advantages have been de» 
rived from scientific improvements in the furnaces made 
use of in many of the arts ; but that in the fabrica^Uqns 
which form the subject of 'the present question, no auch 
improvement has taken place;- they therefore ofier the be¬ 
fore mentioned prizes to those who shall establish works 
in France in ^ich these articles shall be made wifh the 
least expence of fuel * 

a. For the culture ofTiorse beans, on a large scale, ia ” 
Sistrict where they are not at present used, ^00 Cranes* . " 


Jonc», Printer, Chapcl-ftrc^t, Soho* 
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Letter ft*om Richard Lovell EoGWORTir, E>q. contain^ 
iug a Description of an Odometer for" a Cariiage^ and 
some Remarks on the Patent Borvig Machine of Mr* 

Rvan. 

To Mr. NICHOLSON. 

Edgeworthstown^ Ireland, Aug. i8c6. 

Sir, 

I SEND you a drawing of an Odometer fdr a carriage. Description of 
which I requestwoii will insert in your Journal when it Odoncter, 

u entirely convenient to you. measuring 

This Odometer is more simple than any which I have ihc ground 
seen, is less liable to be out of order, and may be easily 
atUched to the axletreo bed of a postchaise, gig, or any 
other carriage. 

One turh and a half of a screw is formed round the 
nave of one of the hinder wheels by a slip of iron three 
quarters of an inch broad and one*eiglith oT an inch 
thick; this is wound round the nave, and failp^ncd ,to it 
by screw s jiassing through five or l»ix cocks, which are 
turned up at right angles on the slip of ironr The helix 
BO formra on navd of the carriage wheel acts as a * 
worm or screw upon the teeth of the wheql A, upon the 
VoL. XV.— Oct. 1806. M arbor 
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r arbOht^ of Whirfi •ttMrther sorew i>f brass B ts ibrmcd, which 
XMicTtption of ' 

an Odometer, acts upoii the brass wheel C. (Fig. 1. PI. III.) This wheel 
for C serves also as a dial-plate, and is divided into milc'^, 

the ^Harters, and furlongs; the figures indicating the 

paised over by miles arc nearly three quar(;eif of an inch lon^^, so as to 
a carriage. be quite distinct; they are pointed out by the index D, 

which is placed as reproseutod in the plate, in such a 
manner as to be easily seen from the carriage. 

These two brass wheels arc mounted by the irons E E 
upon a block of wood F, eight iiiches long, two inches 
thick; and five inches broad. This block may be screwed 
upon the axletrce-bed by two btrong square-headed 
wood.scren s. If the carriage permits, this block should 
be fixed obliquely on the axletrec-bed, so that the dial- 
plato may l>c raised up toward flu* eje of the person 
looking out from the carriage. 

> II is a ratchet wheel attached (o the arbor of the wheel 
A, which, by means of the click I, allows the wheel to 
1)0 set with a key or handle fitted to the squared end of 
the arbor at K. L is along spring screwed on the bh\ck; 
it presses on the wheid A, to prevent it from shaking by 
the motion of the carriage, A small triangular spring is 
put under the middle of the dial-plate wheel for the same 
purpose. * 

If the wheel of the carriage is exactly five feet throe 
inchc'' in circumference, the brass toothed wheel which it 
turns shonkihave twenty teeth, and tJjat which servos as 
a dial-plate should have eighty; it w ill^tllen count five 
miles. If the carriage wheel is either larger or smaller, 
a mile should bo carefully measnicd on a smooth road, 
and the luimbjr of turns avIucIi the carriage wheel makes 
in going this mile may ea^^ily becouiifed by tying a piece 
of fine packthread to one of the spokes and Jetting the 
wheel, as it moves slowly forward, w iiid up the pack¬ 
thread on its nave. When the wheel has proceeded a 
half oraqmrterof a mijc, unwind the string and count 
the numb8n>f turns which it has made. 

By the addition of another wheel of eightyi^ons teeth 
.placed under the dial-plate wheel and moved by thoicrew 
C, with apropec hand fitted to it, and proper figures on the 
diai-platc, this''jnachiae would count four hundred miles. 

liOAlMQ 
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Boring Macuixe- 

I take this opportunity of mentioning a trial that I Boring ma- 

latcly made of Mr. Ryan’s patent Boring Machine, for \\ ^ta 

exploring the strata of mineral countries. This machine out a circular 
acts like the surgical trepan^ and cuts a circular hole, fjj 
leaving a core in the middle which is drawn up from tinny 
to time by a pair of self-closing longs. 

I found that this gentleman’s machine, from his want 
' of knowledge bow to push his own invention, had not 
obtained due credit; I therefore incited him to try liis 
machine at my house, that I might witiK'ss the result of 
the experiment. 

Two men, relieved from time to time, cut a truly cir- mch hole 
cular hole, five inches and a qiiartoi’ in diameter, through 
a block of Jiard limestone, leaving a core a little taper of 
four inches and a half diameter and six and three quartern 
in length, which core is now in my possession. It is as 
true and as smooth as if turned and polished in a lathe, 
and the under surface shews exactly the fracture by 
which it was detached from the block at bottom. 

By this contrivance mines may be ventilated at small The pities be- 
expensc, the specimens of strata that arc bored f**^*^^*^^^ em'ie°'durd a 
maybe brought up whole and unmixed, no deception ver)- ac. urate 
can take place ; and not only the dip, but the fracture, of 

lap, and accidents to wluch each stratum is liable, may 
be detcrniined at any depth. True vertical and horizon¬ 
tal sections ma^ be prcvioiidy obtamed of any spot where 
it is proposed to sink shafts ; and the subterraneous to¬ 
pography of a whole district may be laid down upon a 
map with confidence before any great expense is hazarded 
on mere speculation. 

I am, Sir, 

With regard and esteen)^ 

Your faithful humble servant^ 

RICH. LOYELL EDMVORTH. 
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Remarks on a Paper of Mr. Boswei^t. on invariable Pr/u 
dulumsy Sfc. In a Letter from J. G. 

To Mt^. Nicnuj:,soN, 

Srnj 

Rcm^kV^oii yoB 4o not appear to bo averse <o the inserfion of 

Paper of Mr. any critical observations upon such papers of your Jour- 
Boswcll as may happen to contain any defective inferences, I 

am induced to transmit you the folloHing remarks on a 
paper of Mr. Boswell’s, relative to pendulums, published 
in your Number for February 1805^ which I have but 
jtist seen. 

Mr. B, consi- Mr. Boswell commences his paper by observing that 

magnitude of the bodies submitted to pyrometrical 
submitted to experiments has been very generally neglected, a point 
pyrometrical -^^hich he would insinuate to be of material importance 
an^clement of i** considerations of this nature. He then proceeds to 
great import- state the obvious circumstance that bodies arc more or 

less speedily affected by the temperature of any surround¬ 
ing medium, according to the proportional number of 
their particles which are in contact with this medium ; a 
circumstance which, as he observes, is dependent orf the 
shape and mass of the given body. From hence he dcs 
duces the following inferences : 

That the greater the bulk of any body, the less 

large body will be its mutability of temperature in i)roportion, 

would be little u and, of course, the less will it alter its degree ot cx, 
changed by the . „ 

atmosphere. pansion. 

. 2. That a large globe, in the first place, or a cylin- 

der whose hei^t was equal to its diameter, in the next 
place, or, in the third place, a large cube, would have 
its dimensions very little changed by the fluctuations 
of atmospherical temperature.” 

But Mr. B does Tlie above inferences appear to be inadmissible from a 
not attend to circamst^n^^yvhich Mr. Boswell seems to have over- 
Son.**^ looked, possibility of a partial expansion of the 

given body, or of the expansion of one part mdepend- 
ently of the remainder, Mr. Boswells inferences reqnir* 
iog no expansion tg take place until each particle has 
assume^ the tcmperattiFij of surrounding ihiedluin* 


. ON Pi:NDUIiUMS, &C. 



It is well known that a bar of iron may be heated red a bar of iron 
hot at one cxtrcinity without effecting any sensible change be red hot 
in the temperature of the other extremity; would Mr, 

BosmoII thence infer that no expansion w’hatcver has other; 
taken place in the bar? will he not rather admit a cer¬ 
tain expansion to have been produced in the heated end, * — would 
and a gradual decrease of this expansion to have extended ^catcif 
toward the cold extremity ? 

If the ])n ceding eftcct be admitted to take place in a And so would 
bar of metal, it must equally be admitted in every 
which is susceptible of expansion by heat: Mr. 

Mcll’s contrivance for rendering effective the compensa-* 
tions proposed by Crusth waito or Pine must consequently 
be nugatory, were the apparatus athxed even to the side 


body Mr, Bosweir* 
Bos. 


of a mountain of granite in lieu of his octagonal pillar. 
The other suggestions of Mr. Boswell, in w'hich deal, 
mahogany, or metal is cmjdoycd, I .should apprehend to 
lie still less deserving of attention ; and 1 am incapable 
of perct'iving the good effect which is likely to arise from 
the hlling the glass tube with semen lycopodii or sawdust, 
or from the covering it with oiled silk. 

In his observations on a paper ]oublished in the Reper¬ 
tory of Arts, relative to Pine’s and Crosthwaite’s pen- 
diilums, (which, by the bye, appear to me equally harsh 
and unjust,) Mr. Boswell triumphs in his turn, with no 
small satisfaction, on a.supposed error of the author; a 
triumph whiph the preceding remarks will not so readily 
authorize; it may be even doubted whether the effect 
would not have been greater in the solid plank than in the 
simple rod: The cock through which the pendulum 
spring passed in order to effect the proposed compensa¬ 
tion, I imagine to have been affi-xcd to the plank by 
screws : now', if from the imperfect conducting power 
of wood, with re8i>ectto caloric, we suppose the exterior 
strata to expand from an increase of temperature, and 
ths^t the expansion of the interior strata gradually de¬ 
crease, as in the afore-mcntiotied bar or||H||L it is evi¬ 
dent that the screws will turn, as it were^n thpir inte¬ 
rior extremity, and foim an angle with the axis of the 
l^ank, supposing them to hiire been perpendidular tefthe 
^i,s ^0^ expansion took place; consequently the 
* outer 


Objection to 
some other of 
his contrivan¬ 
ces. 


Mr. B.’s ani- 
madversionson 
Mr. Pine’s pa¬ 
per, not found* 
ed on facts. 


Explanation. 



m 

4 

A thick plank 
0f«jiipport may 
be leas effectu¬ 
al than a thin- 
litr. 


Gridiron pen¬ 
dulums are ad¬ 
justed while 
actually going. 


Expel iments, 
on an aiti- 
ii^al substatiLC 
having the clia- 
racters of tan¬ 
ning master. 
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Outer extremity of the cock would be farther remoTod 
from any fixed point in the axis of the pcndulujm than if 
the expansion had been uniform throughout, in which 
case the screws would have maiiitaiaed their pcrpcndicu- 
larit3\ The same reasoning will not apply to the simple 
rod, the expansion being equal. in all the concentric 
strata. 

Mr, Boswell’s errors with regard to the pyrometer 
have been so ablj^ noticed by you, thai if would be ab¬ 
surd in me to touch upon them ; but his objection-* to the 
gridiron pendulum, on account of the mixed metals of 
^hichit is composed,-do not appear to have been contro¬ 
verted : Mr. Boswell ought, however, to have bet a aware 
that an adequafe allowance for adjustment is conitantlj 
made in their construction, to obviate deftets which 
may arise from a faulty estimation of the confparativo 

expansions of the different parts of the instrument, as 
^ * 

described in the account of the excellent seconds, peqdiiY 
|um of youi* ovin construction. * 

1 am, Sir, 

Your obedient servant, 

J. G. 


III. 

A Third Series of Experiments on an artificial Substance 
zchirh possesses the principfd charavfvrisfic Properfi^ft 
ofTafviin; zeith .^ome Remarks oft^QyuL Bi/ Cji-Vule^ 

llArcuETT, Esa. 

(Concluded from page 31.) 

Vll. 


After the tanning substance and the other products 
had been obtained from the resins, balsams, See, which 
ha\e been mentioned in the beginning of this Paper, the 
following proportions of coal remamed +: * , 


• Philoi. ipBpi For the former Papersour Journal, 

f The wcigElof the coal obtained from each of the abovemen** 
tioned substances^ was estimated after the complete a^ara^oB of 
other product, and after the moisture had beso expelled by« 
red hunt, in dose vessels. 


100 grains 
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Coal. 

100 grains of Copal ..67 grains* 

-- Mastich. P6 

-— lialsam of Peru. **..64 

-- Elcmi... 

-- Tacamahac 62 

— ■ Guaiacum.58 


Gum ammoniac.. • • 





Amber.. • 

Olire oil. 

Balbara of Tolu 
Asa fa'iida .«.« 

Wax .. 

Dragon’ll blood 
lionziciu 

Olihaiium. 

Myrrh.. 

Aspluiltum ,«.. 

Gamboge. 

Elastic bitumen 
Gum arable. •. 

Liquorice. 

IVlunna • 
Tragacanth- • -. 
Caoutchouc.. • 


. * • 56 

..:54 
...51 
...50 
*..48 
,..48 
...44 
♦ ..4(r 
...40 
-..31 
...31 
...29 
...25 
... 2 5 
....22 
...*12^ 


ExpCTimcnt*, 
&c. on an arti¬ 
ficial substance 
havingthe cha¬ 
racters of tan- 
' cing matter. 


Tiie cosrf obtained from the resinoub bodies b)/ moans 
of sulphuric acid,*is in a much greater proportion, than 
when equal quantities of those substances arc exposed to 
bimplc distillation. 

Eor, (as I have stated in -my first Paper,) 100 grains 
of common resin by the humid process allorded 43 of coal, 
which after a red heat still weighed 30 grains. 

But the same quantity of resin bj’ distillation, onl} 

yielded i’of a grain of coal. 

One hundred grains ofniastich, by the first method, 

afibrdod 66 grains of coml. 


• Caoutchouc and cUatic bitumen were paly superficially carbo¬ 
nized by the sul|ihuric acidf bo that the proportion of coal as above 
stated, itt conwderably IcsB than that, which In reaaity might have 
been <^talaed front them? 

^ Oqq 
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MMptnmmts, hundred grains of the same mastich only gate 4? 

4Kie»<m a4 arti* grains of coal vben simply dtsfillcd. 

Ami 100 grains of amber, ^hen treated with snlphtirid 
»c^of yielded 56 grains of coal. 

mng matter- But from lOO grains of the same stmber when distilled^ 

only 3| grains conhl be obtained. ' 

Many other examples might be adduced, bdt these ap- 
- pear to be sufltoient; and Imast hcrc'obsorve, that the 

case is very different in respect to the gains, for the dif¬ 
ference b^ween the proportions of coal obtained from 
^hem by the humid and dry ways is not very consider¬ 
able, although it is always the greatest in the former 
process, when conducted with precaution. Moreover it 
is to be remarked, that in either process, variations in 
the quantity of coal are produci'd by difference <jf tern* 
perature, by the hgutb and size of the vessels, and many 
other circumstances. 

But it Is not only in the proportion, that there is ^o 
great a difference between the coal obtained from the^re- 
stnous substances by the humjd way or by fire, fOr the 
quality is also most commonly different; and this not 
only applies to the resins but also to ligneous matter. 

The coal ob^ined by the humid “process from many of 
the resins, was shining, hard, and occasionally iridescent. 
Few of the coals obtained from the same bodies by fire 
had any of these properties. The combustion of the for¬ 
mer was slow in the manner of some of.the mineral coals, 
whilst on the contrary the latter were speedily consumed 
like ct^rcoal. This difference I was at first inclined to 
attribute to a small portion of the add which might not 
have been completely separated, and I thurefore pur¬ 
posely made some experiments which convinced me that 
this was not the case. 

Having remarked this difference in the coals .afibriled 
by the rosins, 1 was desirous to make some comparative 
experiments^^ wood, and for this purpose I seized 
oak. 

On 480 grains of oak sawdasf I poured two oWllcesWf 
sulphuric acid diluted with sit ounces of Water, and 
placed the matrass oa a sai^«bath, it renamed 
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fnnt&tius iHifkiiutig last June to the end pf September. 

Dttritig ibis time, the SAi^»b^ had Tery seldom been 
heate^ but iJie Ttesfel sras occasionally shaken. * •uhstance 

‘ Atlbe«ndof the period abore mentioned; nix ounces 
of bntMop W4ter wore added, and the whole being poured ipg matter, 
upon a^filter, was repeatedly washed, and was afterwards 
driad oa AMpd-batb in a heat rjot much exceeding SOO^. 

XhegAwdustappetlred to be reduced to a granulated 
coal; partly pulteralisiit; and partly dotted; the whole 
weighed ^10 grain|. 

One hundred and fire grains of this deal were put into 
a platina crucible, and were eaposed to a red heat under < 

Xfmxf&e. At the same tin%e, an equal quantity of char, 
coal made vfktmt the same pak sawdust, was placed in 
OMther Teasel by the side of the fprmer. 

'She pheu'coal was speedily consiimed, and left some 
brownish^white ashes, which as usual, afforded alkali, 
with a trace of a sulphate, which was probably sulphate 
of potash. 

On the tontrary, the coal formed by the humid way, 
bturned without flame, similar to the Kilkenny coal, and 
others which do not contain bitumen. It was rery slowly 
consumed, like the mineral coals abore mentioned, and 
}e€t some pale redashes, which weighed 2 grains. These 
aisles dM Hoi^eldHih smallest vestige of alkab^ and the 
only saline substance which could be obtained, was a 
verysmall portion of sulphate of potash, wnich did not 
amonot^to mqre than onOrflUh of a grain; and it is pro¬ 
bable, that had the coal been more coxuously washed, 
erenthijl small pwiion ofr the neutral salt w0uldtLOt have 
been obtained. ' 


^ . *- 

At the time when the preceding experiment was began, 
I aiffwipnt 480 grains of oak sawdust into another 
matrasS; and having added four ounces of common muri- 
the nrholq^igaa aafieipd to temain during the 
tporied whkbh^ bimn mentioned* t ^ 

» . At the end el &o.foar ^lAeinthS) 41m i^mwider of the 


^bicid iMm boat not ex- 

^^eeding The sawdust then had the appearance of 

a a pint of boiling 

^A*^#®** ^OcT. l80d. TPf distilled 
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_ dli?|fli«a v^l^v -wm p««^<«d J tlM trilflB WM d(|e«Ot«l 


!!f ^ iii1 ^*t !^ without boat Tfep k^wdust than j^ipaiiMd, a* JP ha** 
mti observed, brotrBiidi.bIa«i^ a&d iraa {N^verakat* It 
Btof UNAMir. burned with sose daiae^ emitted stiU f slight«i!apacfate 
, odour^ was reduced to f^eUtiuneh ueuaer t£m the 

coal formed by sulphuric acidy but uot so i|^eedi^./l9 ^ 
oak charcoid. TV ashes hadaIs.o<bt««ee9^ ff CT f WWCe, 
aod wefo aimost devpld qf any saline sabstanut} uxoept- 
iog a very slight (race of murlfite of pohub. ^ ^ 

These taro experiments therefore proae, • tii 

Ist. That wood may hj snlfdiniic acid im coauqft^ 
into a ootd srhiiA in its proper^is nery di^k^vi^Nw 
charcoaly although pr^aeed from the aamestfrl efjf^W; 
and that the coi|l thus fosped by the eclimi of aqj^wxip 
e«id, reseaskes by Us node of bumisg, .and bfi auEd af¬ 
fording any a&ali wlmn roduoed to ashm, th qd t mineei^ 
coalu which erederoidbitamea. 

f 

9dly. That wood may abo beconrested iato>a8<Hrt«f 
coal by muriatic acid, but in this case somoef the nqge- 
jtabie charMters mmain, although,, like the fbsmory met 
any alkali can be obtained fr<nn the ashes- 

^VUi. 

I^our different solntiens harebeea. pcepoecd reapectiag 
that diffcttit problem in the natural biat^ of miaeimhb 
the origfn and^rmatioH of omif. 

The best is, that pit.coal is aik earth or atone diiefij'of 
the argillaceous genus, penetrated and im]^?«gnated whh 
^itfumen. < > 

^ Bat Mr. fCinwan very justly romdu, that (ha foinf- 
ficlency of Uiis solution is demonstrated bytKdkonnyand 
other coals which are devoid of bitumen, and also that 
the quantity of eartiiy or stony matter in the saost bitn. 
DHaous coals bears no ptopoMioa to the weight Of 
Ohem*. 

Thetoeouid iod moidprasgdliii^o^nIiMB|tbnll|dW^ 
coal is of ipetable origin, #e vqi^ak* 
have, sabsognont to^titek hetiigilNiTiid nn in r vmNl efoahi 
'Of earth jlieeb'mfaKtallaol Igs g sepi i i n tof 




whb*r 



WlfHittrit niM ^ pi»ol»abljr heen priS^dptl 
agMt, «nt iMt hfmaOkt df mh add, the oils <rf 
t^rent'apedieii ef ietK>d hare been conterted iato bitumen, acM nabsMuce 
and a ettkl/ sab^aace been formed, 

^ IW^tbird^iilQn is that of Arduino ; nbo conceives ningmattet. 
coal inbemsiltel^ marine formation, and to hate enrk 
^^aataifipoiit fat and iinctious matter of the numerous 

tr^d^nf^Mdnmis that inhabit the ocean. 

Atril the^frarfh fe Mr* K!iiiirAH*s opinton,'^ who consi* 
ders cool and^bitifmeB to bare been derived from the pn- 
moffdiai ehaotic fluid*. ^ 

^The limits of this Pi^ier. srRl fidt permit me to enter 
MifllSttiie^AtoiaS avgaments and facts which hate been ad> 
dated ht ri|bsWp^rt Of riiesediflerent opiifioiis; buttlie 
a ecoddt or*tfa«t whidi regard^ the rogetoUe siihstanoes as 
thc'ptindpal Or^nnf end, seemt bf nOdi tiie moot pro* 
biiblb^ beeanse It k corroborated by the greater number 
of geological facts, as ireU as by maul^ eiperimtotd re* 
subs. Most of the fonner have however been stated in 
diAd^iitworlbi^ and I shall therefore ^y notice a few 
ef‘ftelatimr wMch hare occurred in the oonrse my 
experiments. 

The obserrations of Dr. CoauEA ns Seuba ob the 
wood of rim sttbfliarim IWest at Sutton, on the coast of 
Lincolitshire) together with similar aceoitots which have 
been published in the PhUosophical Transactions and 
other works, diksonstmte in rite mogt satisfactory mart* 
net, that wheth^ reigetahtes are totally or partially 
buried under tiie waves or under the earth,^they are hot 
merely by such means converted evea bito the most im* 
perfect 8^ of ooalf. Seme process therefore independ¬ 
ent 


• Clfllc^cd Essays p- ns. ^ 

f 1b fQ^ Paper, '** Oa thi Sf ^ ttrj^ximate Prme^Ur 

la JbM i m m a A 


Mtl’AgjMr )m« 

m' ImIa t!inW>‘ of 

^4*|jbii*il*.flnr*t ntSttttoa; rad tfabiiiliemore rematluM<^ as 
A«. itetfatblo »t Si^oq 4«i iwl .lUhit any appiearance 

N» D|. 
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^ ^^i«0e csfpcuiastwaoes must b#re t«k>eis 
!> m M oi^ tiMt tim »n%5tm«s^ 4iKii iii 

*»<V >*e«n 5 <kil 9 &e. akould become coeluadb^iOftiu 
fof ten* ^ former Paper 1 bare endeavoured lUl ebevr^ tbat 
nt^ these changes are progressive^ and having noHcied tiie 

p^feci atate of the aubmei^g^ wood at Suiixm and other 
places, I next described the qualities of thB difiereatkinds 
of B^vey coal, which exhibit a series of gradnal ^dueages 
from bodies which r^atn the vegetable fttractara-aiid tex¬ 
ture, although imperfectly carbonized, to othersin which 
almost the'^complete characters of theoommon mineral or 
pit-coal are absolutely established^ * ^ 

From the alder leaves in the schistns frma bcdaiid^4 
obtuned eatraetive vegetable matter, and al^oss^ tins 
was not afforded by the varices of Bovey coal,yet th^e, 
as w^l as the alder leaves, and also a coal like ^ that of 
Bovey, found in Sussex, at Newick Park^ (an estate ba- 
' longing to Sir EliIah Impev,) and also die surturbraW 
of Iceland, yielded some reiiin, which at Bovey is like* 
wise found in distinct amasses, intermixed wkfa the strata 
tff coal, and combined with asphaltum, in theproportion 
of about 41 parts of the latter with 55 of re^o*. ^ 
Now, exclusive oS the other vegetaUe characters which 
arc so evident in many of the vari^ies of Bovey coal, of 
the Sussex coal, of supturbrand, &c. &o* the presence of 
resin must be regarded as a stroog fact: for this subir 
stance has always bocu attributed to the organized bo¬ 
dies, particularly to those of Uie vegetable kingdom, and 
I do not knoV of any instance, previous to my own ex¬ 
periments, in vphich, resin had been discovered as obnstu 
tuting part of any of the different species and varieties of 
ooaL 

From the external vegetable characters possessed by 


Dr^ Correa says, ** In general the trunks, branches, apd ^^pots of 
“ the decayed trees, were ettuideraii^ ^ a 

“ menon observed in the surtusbrapd or fdssil^wock'hf « 
and which SchzncBZEatvs^k^ a£k> in #ch^ 

f* in the nd^lanirhood the 1^ of Tblu;i, la 

Phit Trans* I?99, p. 147^ 

* Observations ^ the Change of spme of the 
pics of Vegetables ipto Bitiune^ ^ 





tfXNimw* liiTtvtt, 4ec. 

SiMsex'4s«»al, the surtttrbr^nd, *ttnd ExpcHmcnt^ 
4ittiDy (allowed ta to e±. on an artJ 

elasival^ 4t tutotanca, or at Jca«t 

«nly the ’^g^ai^ed natlir^l bodies, )4hcrc ra^ert of uX- 

todtrat to ahy dtobt, that sacft eonls have been formed "*“S matter, 
rfttd other substances tolongiog to the rege^ 
talbfelchigdohi^. 

!Btit sttofeifehJcralogMitsatfeniptt to draw a line of sepa- 
fziMnhdhfbeti ttotoals abovte mentioned and the otheiv, 

♦which thertdbre they cidithfe true mineral coals. 

This Opinion may in some d^rce be refuted even from 
the specimens afforded by the Bovey coal-pits, where, ass 
It&re cdise^rved, a regalar gradation may bo seen from 

IS hut yory imperfectly carbonized/16 the 
snbStahto caRed stode coal, which itt ovety respect ap¬ 
peal's tohenioSt nearly if not absolutely similar to fto 
Ootnmon pit-coais*. 

ItTfisty however Ke objected, that such a transition Is 
pectiliar^to this and similar placed and that the pit-coal 
ftond in other situations, where nothing resembling the 
Borey coal can be discovered, is in reality of a different 
nature. 

But this objection I thjnk may be answered by the 
^results of those eaperiments on pit-foal, Canncl coal, and 
asphaltuin, which I have related in* the thiwl section of 
this Paper; for when these were subjet ted to the action 
pf n^tticacid not too long continued, it was found, that 
the acid first dissolved the principal part of the carbona,* 
ceous matter, and if then the process was stopjied, there 
remained a substance in a proportion corresponding to 
that of the bitumen either in the pit-coal, or principally 
forming the Caniiol coal and asphaltum, which although 
not absotntcly in the state of rPsin, was liowerer in a 
state ipteria€4ia<te between it and the vegetable extractive 
maitcy. 

t t^aye stated, that under ^milar dretm^ 

4 posaessii^ in a great measnre the 

ttjatoe-pyn^ties^ may be dbtained Iron fhp Joiown vege, 

^te riftina by aetipi^ of nitric acid. 

I 


fm* Tfpt». ivhi p- 


When 
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TitTirimmni. tiievefiMne, iu««iUM ^ ^hhI ff ibc 

l«u mm iiAtair»l aaixtme eeritt md «qp)»idta«i vJik^ im fomd 

with the Bmey ooidy we to aU p;[>^r«ie6 horn niamt 
raam of too- proof that die pk»ooals ore ol vegetable otigm* 

ainf sMUet. True it is indeed^ that bitasoea has oerer beea fomed 

by any artificial process Ucberto 'eriscd, fr^nn the resias 
or other vegetable substances. 1 hav^ n ''Hm-pled 
it in various ways without mccess, foi although I ocr 
stonally obtained products whidi resei^^led it sofneMhat 
in odour when burned, ai other p»ip/et tbe, 
effects of alccdiol.or ^a* * always nrovfd these products 
not to be bitnmen. 

But synthc^s T nature’ '»^odi'cts, alth ;;h rM|oifed in 
strict tbeir*oaI tnor'U.wi lu, is (as we ha^O but too 
often occaion m to be attainod^ Ospeoially 

when operations are led on bodies whose conpqu 

nent parts are liable to an infinite series of variatiaos m 
their proportions, qudities^ and mode of coEabiaation*' 
CoDsii^ring therefore Jiat bitumen and resin afford b/ 
certain operations similar products, that resin bitu<« 
men are found blended together by nature, and that this 
mixed siibstance ai ompanies a spe^'es of coal which in 
many parts still its ^egetaV^e orig^ii^ whilst in 

Others it passes into njt-coal, ijssiy wi*h *h‘> greatest 
probabdity conclude^ that bitumen is a modifiv^aUoo of 
the resinous and oily parts of vegetables, produced by 
some process of nss-ture, which has operated by slow 
and gradual means on mmensr uas^os, so that even ;f 
we were aoquaintec^ w^th the pi we sbouid scarcely 
be able to imitate ir& effect, fr joi the want of tun'' and 
deficiency in the h* 'k of materials* 

But although pi.umen canubi at present be arttfi^^ially 
formed from the resinous and other vegetable substances 
by any of the known chemical processes, yet there is 
every reason to believe, that the agent employed uOp 



that common sdt is never fouiid in coal miMl^ nspept 
when in the Ticinitjr of siiUsprif,#^ |||||,|^ 

trary, pyriUs> sulphate of iron, and .spPi ..pBiifeoe#- 




vkiHify aM'praieirt^t t«gedier iH4ib fbe sbI - 

oAtntr emill^si*'bf^i3io9^ id ^ iBin«ral eoals wltvn 
)mm$d^ appear atrMglf to erinee the ti^gentj of fbe lat- *** 
ter* ithaA this ha* beeft the case, mme^ also to be cor- rattw^of un- 
roborated, by the ^eat resemblahee vhich (as has bec^ mn£ matter. 
prcviOttirfy stated) the coals formed artrfieialty from many 
vogeub{esti?'.ca**"’es btjar tu the mineral coals, especially 
as the si^ 6 can^nt:d CAternal characters, but 

eticnds _ oth p\t^ ti . 

By the . tior suicHuric a^'id t ^ege'' ‘ile bodies, a 
much greate** pt. itou o'* ti> „ir carbon h .verted into 
tiOal tLan when the same »r subjected to the e. cts of fire. 

Several example'* respet il g the is, have been men¬ 
tioned in tbe Seventi sei jojiofthis* ^ler, ^d the result 
of Ibe experiment uade upon oak peri tl} vccords with 
tbem. 

Mr. rao-osT, in the t.o«rEo '^f some comparative expe¬ 
riments on the pro*portio-iu» charcoal afforded by diffe¬ 
rent kinds of wood, obt fd *i0 per cent, from green 
oak, ind 3i cent^ from heart Ok oakf. 

But hy I ’^'Mi c ac'd, f.cjn t3C grains of oak, I o6- 
fatiied or obouf 45 ^ercen£ of coal, wiiicb 

bamt,s& not I tu obtained trom the same- 

wood but tike ra*t» -jf tnc » coals, and this was 

riso ouservt i m the coinbui>t< "he greater partmf the 
coals obtained by the humid v y fro csinous substan- 

The experiment on oak rhj appet».iS to refute another 
objection to the regetabk. origin of pit-coal, namely, the 
total xA^miee bf the alkalis, which on the contrary areso 
constaot^ <d}tained from theUgneous parts of vegetabfes 
by Bmt 1 have shewn, that when these bo- 

dke Hitn ettbeakkod in the homid way dtfaer by mnrla&c 
Or tsf tnl^ttric add, not anyv alkali can be dMained 
fhlhi lib aiElM of coils fto and tiik seeiiis dso to 

be ivty%a» been employed 

ait to con:bsit ikeiltove 




m 

ed &Ql^ 2 Kns$ wppjfibjiig fire to |utT4f 

^ it do^ fiot^iKjpipesHr mifKia ooitcdre kwif 

ifll«vli^tli««eKa^ tile alkali cqtM Jiave been 4taiti^oye4 W sedated*. 

l^Tery circtmistanee fieem& tb attppwrt titc 

* opinion o€ tlioso cousin iJie pit»coalfi a$ karistf^l|eeti 
lormed in tke hupiid iray^ pi|^cipaJ]y from vegetable bo« 
dips, and most probaUy 1^ tbe agenry ot sul|diuric aci^r 
and ai low ing that anmial substances may also have con¬ 
tributed to the production^of coal, yet this would not 
militate against the above mentionud opinion, as the effects 
produced upon them by that acid would in all the essen« 
tial points be perfectly siiailart. 

An 


* Soane Its VP at lempted to acebunt for the abseace fj^alkahin the 
Bovc^ coal And common pit^coah by supposing that the vegetable 
bodies (trom which these, hatre. bceir formed) Were previously de¬ 
prived of alkah by simple Iixiviation during their immersion in wsC- 
tcr. But In page ray of this Paper, I haVc shewnvhat the submerged 
trakof Sutton, althoujrh deprived of its tannin»stiU retained its pot¬ 
ash, v^hicK ccrtaiuls would not have been the case if the latter like 
the former could hi\c been separated from the wood by mere solu¬ 
tion Wiiea \% ood ii> reduced to ashes, the alkali becomes complete¬ 
ly denuded bj the destruction of the woody fibre, and codsequeotly 
ifti) be iirmedi^cl) taken up by water; but when wood is converi* 
ed intocoalin »hthiimidwav by means of an aCfdtChen itseemattt 
me that two eilccts take place; for the intimate coinbmation of t|ie 
alkabfv'ith ivnoUv fibre becomes in a great measure destroyed by 
the carboni?: 3 tion of the Utttr, whilst a simultaneous action arises 
in the aftinit\ between the acid and the atkali; so that if coal has 
bccnfoimed by such ntun-ijthcalkab must have been separated friMn 
the wood, in the state of a dissedved neutral salt. 

f ^om the nature of the experiments which have been related in 
this Paper, I have una* oidably been induced to iioticcconrisciy the 
different opinions on the formation of coal by the humid way; but 
I did not intend 10 have mentioned any of those which have been 
brought forward in favour of the inunedKatc orr indirect netion of 
fire, as I only wished to express my sentiments respecting the most 
pipobahleof the former ai{;miQm. 

>Sincc however this Paper was i^rittenand partly read before th^ 
Hoyal Society* I have b^^vourc^by Sic ^ 

copy of his P«^r, intided “ jiccovntiiif 0 Series’’^ $^rwmg 

** the Effects of fn modtjyityt Ahr ^idhn Wvf 4*5 afltd t '•dll 

fully of opinion that the scientific ivorld has not^ a lo^k time 
received any ccmununicatiofi ed movailttiportaj||((^ 
accuracy, ability, ftttd pmeverc«(cp(. hare 

efifects which Sir Jamxs Hall* jff feilCi 

by heat acting under compresdon, certainly jEMdrUt agiw 


one 
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An inquiry iato»the nature and forraatioH of coal was Experiments, 
my first object when I discoVered tfic artificial tanning ^^f^ul^sunce 
substance, and considering the importance of the Utter, havingthccKd^ 
if will not appear surprising, thai it hhoulel immediately 
haveengageil the principal part of my attention. ^ 

In addition to the e\.perimeuts which have been related 
ill the three Papers upon this subject, I intended to have 
decomposed the ditt'erent varieties, to have compared 
their gases and other products with those of the natural 
substance, called Tannin, and especially to have endea¬ 
voured to discover more economical tneihods of obtaining 
the artificial product; for, exclusive of speculative science, 
this apjiears to be an object of consequence, not only 
respecting that useful and valuable branch of manufac¬ 
ture, to which it iimneiJlately relate';, but also as the 
means of pi eventing, or at least of tUiniinsiiiiig, the pre¬ 


mature destruction of timber in acouiitry, where, on 
account of its population, as well a« on account of its 
maritime position, every economy in such an article 
should be most rigidly observed. 

But for the present, I intend to relinquish thi.s subject 
to such as may consider it worthv of attention ; whilst, 


one time apparcinb* In'^iinnounrablr obstacle to the Huitontan or 
Plu roNiAN thcDty, aad if they do not 5olvc the grjuid geological 
problem^ they miut even, in an insulated point of view, be allov\"cd 
to have opened a new and Unexplored field of rcsenix h m chemistry 
'A^> well at* in geology. 

In the hrh ‘section of this valuable Paper, the anchor has given an 
account t>< .ome experiments made on lcatlicr,horn^ and firsiwdust, 
from which he obtained coal which burned with flame, and which 
apparently resembled some of the mineral coaU. In one case also, 
h' oltaincd a substance, which in crteriidl characters appeared 
somewhat binfilar to the mixture of asphaltum and resin found at 
Bovey, to which T hjjvc given the nimeof Rctin-asphaltutn. These 
experiments ^\r James Hall ini nds t6 resume, anditiaifty ear¬ 
ned wish thathe would do so; foi althoiugh I am strongly inclined 
to believe that the mineral coals have generally, if not always, bfcn 
formed by 6oin,cft«tei:id process, ye. it is imivossiblc to^bresec the 
reswiltS'Whlch luay be obtained froir. animstl aoid^ vegetable bodies 
subjected tolAie -effects of hca^tmiodificd b/ compression, as the prin- 
CTplei 6f thtSebod!^ may beaeted upon, md may be made to rc^ 
act on tae»>«lwr, tmdar airciiiAstafices v^ch tmttftiiow have no* 
been imilined. > 

Voh. XV.-^-Oci. 180S. O AS 
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as I hare already Mated, I entertain very saaguine expect- 
fici«HuStattw eventually it will prove economically usefii]^ 

4^vingthecha- and should any be inclined to pursue the inquiry, I would 
r»cter* of tan* recommend particular attention to those processes which 

relate to the roasted vegetable substances, and to peat. 

Almost any refuse vegetable matter, such as twigs, 
dead leaves,‘‘&C. will serve for the former; whilst the 
latter, as I have sliewn, docs not require to be roasted, 
and in many, especially the northern counties, peat is 
found ip such abundance, tJiat but a small proportional 
quantity is coitsumcd in tlu* only useful W'ay to which it 
has hitherto been applied, namely, fuel. 

Before 1 conclude this Paper, 1 shall also observe, that 
the experiments w'hich have been described, rpust be re¬ 
garded only as a mere sketch of that which may be per¬ 
formed, whilst the fads which have been ascertained 
respecting the resins, balsams, gum resins, and gums, 
serve to prove, that much may be expected from regular 
chemical examinations of these bodies. But such inves¬ 
tigations, in order that science may truly be promoted, 
should be strictly regular: that is, they should not be 
taken up in a desultory manner, but these substances 
should be comparatively and systematically examined 
with all the accuracy which can be employed in the pre¬ 
sent state of chemical knowledge; for as this knowledge 
concerning the composition of organized bodies is con¬ 
fessedly very imperfect, I am persuaded,-that like other 
of the sciences, chemistry will be less liable to error, when 
guided by comparative experiments and comparative ana¬ 
lysis. 


III. 


Dbeussion^ relating to the Claims of havoider asanln^ 
veiitor of Chemical flieorj^. In a Letter from Jona¬ 
than Stoke'^, M,D. 

Chesterfield^ Ai(g. 31, 1806. 


To Mr. Nichoi.son. 


I 


Sir, 


It i» itran HAVE pcrused with much satisfaction 

that i*a\o^sier marks and those of your correspondent E. D. oto tSicfltob- 
u his lasfevine- i Ject 

* . ■ 


I 



. CHBMlCAXi TRfiORT. 


m 

ject of LaToisier’s claim to the esteMi^ment of the present molr hag ae« 

theory* of what may he called aerial chemistry. I have fights^/othcr 
ever regarded him os its author, but the mode ia which cUemiiu. 
he has asserted his rights appears so reprehensible, that 
nothing but my entire canviction of the integrity of his 
amiable relict could induce me to believe that the fifth 
memoir translated in your Journal for Jaii. p. 81, contains 
the whole of what he wrote on that subject. Had the 
editor been unknown to me, I should have said—is it 
possible that Lavoisier who did so much justice to the 
discoveries of his predecessors in his Opuscules, could He did not for- 
have entered so minutely into the Theories of Rey, Lo- 
mery, Charras, Stahl and Morveau,-and yet omit to notice 
the experiments of Hales and Priestley ? why has Uie edi¬ 
tor omitted to print the following passages which he must 
surely have found in the author’s hand-writing? I'oiis 
Ies])hysiciens deson temps pensoient quele feu se fixoitse 
combinoitaveo lesmetaiix, etque c’etoitcctte addition 
qui les reduissoit a Tetat de chaux. M- Hales ne He mentiona 
b’est point ccarte de cette 
avance que Pair coiitribuoit 
en j)artie a Ini qu’etoit du Paugmentation de polds des 
chaux. m€falliques. II fondoit cette ojnnion sur cc Who ascribiiig 
qu’ayaut soumis 1922 grains de plomb a la distillation, 


Hales in hig 


tj opinion; mais il a de plus 
►it a cet eilet, et que e’etoit 


a 


air. 


il n’en avoit retire que 7 pouces d’air, tandis qu’une 
rgale qiianlite de minium hii eij avoit foiirni 34. M, 


Hales a encore remarque que le phosphore ou plutot 
lo pirophore dc Ilomberg diminuoit le volume de Pair 
dans lequel on le bruloit ;—que les vegetaux on fer- 
“ mentation produisoient d’abord line grande quantity 
d’air qu’ils absorboient ensuite. Quant a la com- 
bustion du volume dc Pair qui s’opere jiendant lacOm- credit 
bustion dc quolques cyps, tanl6t il Pattribue alaperte bustion, 
de son clasticite, taiitdt il semble croire que cct air est 
r^cllement fixe et absorbe pendant la combustion. M. 

Hales terminc son sixieme chapitre, en concluant que 

Pair d’atmosphere, entre dans la composition de la plus-andtaught 

grande partie des corps, qu’il y cxiste sous forme solide, 
depouill^ de son elasticite et de la plus grande partie 
defi propript6s que nous lui coniioissons, que cetairest, 

^ cn quelque fa^on Ic lien universel de la nature, qu’il 

02 est 
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fitatcmt'nt of 
Priestley's tlif?-- 
coverits, by 
X^avoibicr. 


These pnrs.i^f^ 
ar< jh -ctu d in 
L.avoi^'ic: o Li^t 
mciTioir. 


CaEMICAl^.THEOftY.'^ - 

«st Ifr*cimcnt d«s cox^ps, quo c’cgt a l«i qu^ofit dA la 
.graAde darete de qaelqaes-uncs une grande partio de 
la pessanteur des autres ; que cette substance est coiu-^ 
posw des pai'ties si durables, que la vieleupe du tea 
n’est point capable des les alterer, et que mfeme apres 
avoir existe pendant des sieejes *sous forme solidc: die 
peut, redeveiiir un fluide elastique rare, tout sem- 
blable a ceJui de notre afmospherc,’*- 

M. Priestley a reculc beaueoup plus loin que M. de 
Smith, les bornes des nos ronnoissances ; et on lut est 
redcvable dc' qiulques fails qui seiublept decouvrir un 
nqjivci ordro decouvrir de chosesf. II su&pendit d£S 
morccaux de ploinh etd’etain dans des volumes donnas 
d’air, et lit tomber dcssus, le foyer cl’un. vejrrc ardent* 
L’air bc trou^a diminiie d’un quart: la portion quj 
re&toit ne fermentoit plus aver I'air nitreux, die etoii 
pernicieuse aiix animaux, d ello u’eUiit plus suscepti- 
ble de diminucr par un melange de soufre ct de liniaillb 
defer];. M. Piiestky a cssa^ 6 dc calciner Ics metaux 
“ dans I’air inllamniable, dans Tair ti\e, ct dans Pair ni- 
treux, sans jiouvoir y parvenir; niais il a obsr'i'\e quails 
pouvolenf encore se calcincr dans ua airou Ic cliar- 
bonne bruloit plus. M. Priestley explique tous ces 
phciioinenes par I'cmaiiation du pidogistiquc; cettc 
substance qui sc degage du charboa Cjui brulc et des 
metauxquisc calcinent, sc combine, quivaut lui, a^ec 
Tair et diniinue le v(jluino]|. Ces expcriences de. M. 
Priotley ont etc puhlices a la fm de i’annt^c 1772; il 
y avoit (Icja dll ttmps queJe m’occiipois du inenie objet 
ct j'avois aunonce clans un depot fait a racadeiiiie des 
sciences le pmaier ISov. 177‘2, qu’ii se degegroit une 
cnorme quantite d’air des reductitms mctalliqucs.V’ 

Had these passages found a ni.ice in the memoir, and 
had we also met with a similar history of Priestley’s dis¬ 
co ery of depdilogisficated air, and his observations on 
respiralinn, we might liave bcroiuc the earnest partisans 
of an injured philosopher, and exclaimed this theory is 
not, as we often hear it called, the theory of thre French 
ChcnnstsU—it is the theory of Laroisiet. Others 

♦ I.avoi=.ier Opuscules, 15 . f ^7* i 14** (| ^3* § 

^ Nlciiolsonb’s Journal xiii. 85. 

have 


;c 

iC 





chemical theory. 


lot 


hate contributed to its perfection, but the present 
theory of oxydation^ combustion, and acidification is 
‘f* Laroisier’s.*’ 


Priestley made the greatest discoveries, but not having Priestley did 

previously studied chemistry, he in this instance sur**eii- theorize 
\ n 1 . 1 T / .1 ^ but adhered to 

dered lus iniderstundmg to the guidance of an established phlogiston. 

eect, and admitted the phlogiston of the Stahlians as an 
elementary principle of bodies ; and he was more readily 
led to continue a follower of the pi evading system of che¬ 
mistry from having detected an error in tlie absorbent 
theory of llales^, 

■ Lavoisier adopted the better part of Hales’s doctrine i.avoisier saw 


and though he did not at first reject the phlogistic system, 
ho early suspected that charcoal performed other offices theory, 
in the reduction of metallic calces, besides that of res- 
loiing phlogiston to the metallic calx. \\ hetlier he or 
jM. na}eu \euiurpdJirst to deny the cxistejice of plilogw- Whtthc^Ba^^^ 
ton I cannot ascertain, but jn*euous to the 7th Dec, denied^ 
17 7d, La\ oisier expressed himself on the subject as follows : plUogisiou ? 
Cette dvrniere obsei \ation nous conduit a des reflex- 
ions sur I’usage dii cliarbfm et des matieres char- 
boneiisses en general clans les rc^lnctioos inetalliqucs. 

Seivc )t {-lies comine pensent les disciples de JM. Stahl, 
a reiidrc an metal lo phlogistK[iie qu’il a perdu? ou 
bien cos matieres eiitrent dies dans la composition m^me 
dll iluide elastique ? S’ll etolt permis de se livrer aux 
conjecturl'b, |e dnois <jue cjuelques experiences, qni ne 
sunt pas asscz complettcs pour pou\ oir fcdrc soumisses 
aux yeiix du public, me portent a rroirc que tout 
Iluide elastique resulto de la combinaison d^un coips 
‘■J qncleouque solide on Ihudc, avec un principle infiam- 
mable, on pcid-etrc meme avec la matiere du feu pur, 
et que e'est de cettc combinaison que depend I’etat 
d’dlasticito : j’ajouforois que la substance fixee dans 
les chaiix metalliques ct qui cn aiigmentcut le poids, 
ne seroit pas, a proprement parler, dans cettc hy- 
potheso un Ihride tdastique ; mais la partie fixe d’un 
fluide Elastique, qui a 6(6 depoaill6e de son principc 
inflammable. Le charbon alors, auroit pour objet 




• Priestley on Air, i. r3a. 


piincipal 
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tt appears that 
Lavoisier was 
the first. 


Short rrmark 
on Rfv and 
vow. 


principal, de i^ndreau fluide 41astiqnc fix6 le phlogis- 
tique, la inatiere du feu, et de lui restituer en m^inc 
temps I’elasticite qui en depend*.” M. Baycn pub¬ 
lished his Experiments' on Mercurial Precipitates, in the 
Journ. de Phys. for 1774, from which, as far as I can 
judge from the notes which I formerly made when I pe¬ 
rused them, he drew conclusions similar to those of La- 
Toisier. Dr, Thomson in his Chemistry 1. 101, ed. Snd, 
says, that it was in consequence of hearing Bayen’s paper 
read that Lavoisier was induced to turn his attention to 
the subject, which must surely be a mistake, as Laroisier^s 
experiments + on the same subject, were printed at least* 
previous to the 7th of Dec. 1773. Dr. Thomson on ex¬ 
amining the subject will I think find that he ^las commit¬ 
ted another error in the same note. After relating in the 
text that Lavoisier revivified the calx of mercury by heat 
alone, he adds in the note that this experiment vvas 
performed by Mr. Baycn in 1774.” I am led to belicVc 
from mv notes that Dr. T. will find that the account of 
the experiinents was at least published in 177 5, as you 
state in your Journal xiv. 233, note. 

As for the theory of Key, 1 should be happy to peruse 
his book as an object of curiosity, bat I do not wonder 
that his opinion should have excited little attention, when 
he alledgcs that the increase of weiglic arises,” from 
the air of the vejTsel condensed, rendered heavy and 
adhesive by the violent and long-continued heat of the 
fumacej.” For my opinion of Mayow I must take 
the liberty of requesting your correspondent E. D. to 
peruse my remarks on his discoveries in the Med. and 
Phys. Journ. iii. 335 

I am, 

Sir, 

Your very obedient servant, 

JONATHAN STOKES. 


* LavoU. Opusc. 480. f 447. 
i Journ. xili. 84. 

§ But qu. to Hooke’s claims in the theory %o fully stated inhii 
Micrographia and copied in our quarto Journal ^ 
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IV. 

E it rods from o Collection of Papers on the Subject of 
Athletic Exercises, Sir John Sinclair, Bart, M,P, 


' [Continued from p. 77.] 

JL HE case of Doctor Taylor of Croydon, narrated Doctor Taylor 
by Dr. Cheyne, is an instance of the power of regimeri of 

in eradicating one of the most terrible diseases incident epilepsy by 
to human nature. That gentleman had for many years 
been afflicted with the epilepsy to such a degree, as fre¬ 
quently to fall from his horse in the course of his busi¬ 
ness, and remain insensible on the road till picked up by 
the next passenger. Having observed that the lighter his 
food the less frequently did his fits recur, he confined 
himself w^holly to bread and milk. This diet occasion¬ 
ing flatulence, he restricted himself to milk alone, of 
which he took about two quarts per day. Under this 
regimen he completely recovered his health and strength, 
so as to be able to play at cricket for many hours toge¬ 
ther, with hardly any perspiration. During fourteen 
years he experienced no recurrence of his fits, and at 
length dieil of a pleurisy, occasioned by cold caught from 
sleeping in a damp bed. I had once an opportunity of 
seeing this regimen adopted in a deplorable case of the 
same malady. The disease was not indeed cured, though 
much mitigated, and during the year it was persisted in, 
the patient considerably recovered his health and strength. 

When it is considered that persons most conspicuous Observa^tipns 
for elegance of person, as well as for acuteness of iiiteU tho&c suh- 
lect, are peculiarly liable to become the victims of the peculiarly lia- 
sure though slow-moving dart of phthisis pulmonalls, it pulmo- 

becomes a very desirable object to possess some means 
of opposing the depredations of that scourge of our 
island. To effect this purpose it is requisite to be able to 
detect the earliest advances of that insidious disease. To 
discover any remedy that will remove tuhercules, or cure 
ulceration of the lungs, if actually present, judging from 
the analogy of other diseases, is hardly to be expected. 

Without quibbling about the term hereditary disease, no 
doubt can remain in the mind of any man of observation, 

S that 
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that cbililren are not only prone to tlic diseases of their 

parents, but are even peculiarly liable to the diseases of 

that parent to whom they bear tho closes^ personal resetli- 

Rcmar table si- blance. That chiidren particularly resemble their “pa- 

diildrcft to structure and formation of their nails, has not 

their parents been so generally remarked; and a child will Tcry gcnc- 

in the form of found to partake most of the constifiitionH and 

their nails. i .. . t i ». 

consequeutly to be peculiarly liable to the diseases of the 

progenitor to whom it has the greatest similarity in this 

particular part of the body, A certain conformation of 

llie nails allords also a strong indication of the disposition 

Description of to^phthisis. In persons of the consumptive habit, tlie 

nails are in general large, long, of a line texture, and 

calcs a clisposi- curved over the. ends of the fingers, the last joint of 

noil to con-enlarged or thickened.” When this 
sumption. . ^ ° 

peculiar structure of the termination of the superior ex¬ 
tremities is found combined with fine sound teeth, a flac¬ 
cid skin and high shonlilers, litlle doubt can remain of the 
existence of disposiiion to plitliisis, ^vhethe^ the indivi¬ 
dual be of a fair or of a dark complexion ; and if we find 
that any hereditary taint is present in cither of tlie pa¬ 
rents, it is almost certain tliat their offspring will ulti¬ 
mately become tjie vicrmis of this disease. 

Of the cllects of a regimen of the farinacca, combined 
^ued by rcgi- fiuits, in subduing the early attacks of 

phthisis many examples arc recorded; and there Aiould 
probably be many more, were an appropriate ri'gimeii 
adopted rather with a view to j)rcvcnL than to cure tliia 
disease. Hence the utility of noting every mark (hat can 
lead to the detection of a tendency to (his disease, and 
tlie consequent adoption of a plan calculated to prevent 
its earliest attacks- 

Somc experience has induced inc to be of opinion that 
more may be done to counteract the predispo<i(ion to 
this disease than has hitherto been effected. I'he surface 
been supposed, yj- the lungs and that of the skin are both secreting or- 

gaufi, the functions of which mutually compensate each 
other* a languid and inert condition of the skin is uoces- 
sarily attended with a diminution of cutaneous perspira¬ 
tion, to make lip for which a larger share endeavours to 
escape by the lungs, and this increased effort may well be 
supposed to lay the foumlation for 4|isease. Tbe'hypo- 

thesis 


It may be sub- 


More may be 
done iji thi'i 
respect than 
has hitherto 
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thesis h eitpported by the n^l-known facts that sailors^ 
ploughmen^ butchers^ aad all persons whoso occupati6ns 
are carried oif iit the open air, and whose perspiration is 
therefore free and copious, enjoy a remarkable exemp¬ 
tion from pulmonary compiainls; on the contrary, two 
thirds of the working tailors of London, taking them as 
an example of the sederitary class of artificers, are be- 
liered to die of pulmonary consumption. Let us then — puncipalfy 
endearour^to remove this inert condition of the skin, not anattention 
by internal sudorific medicines, wliich would only, relax 
it more, nor by keeping the body constantly bathed in an 
atmosphere ot its own perspiration by casing it in flannel. 

Rather by daily exposure to the air bath, during which 
the surface'of*the body should be lubbed with a hard 
flesh brush, either by the hands of the patient, or by 
those of an assistant till the whole skin glows. From a 
sedulous attention to this practice, which when regularly 
persisted in becomes very grateful, combined with alight 
dry diet, and unremitted exercise in the open air, I have 
seen such an alteration produced in the constitution, as 
leads me to hope that much may be cftcctcd in repelling 
the attacks of this disease, if the proper means be suffi¬ 
ciently early employed. 

Should this sketch of the mode of training the antient Conclusion. 
Aihletas^ which suggested these few hints concerning the 
influence of diet, air, and exercise, in counteracting cer¬ 
tain diseased states of the constitution, coincide with your 
plan of diffusing a more general knowledge of the means 
of preserving health, and preventing disease, 1 trust you 
will accept of them as a mark of my respect for that wish 
to ameliorate the condition of mankind, which appears 
on this occasion to have directed your efioris. 

1 am, Sir, 

Your most obedient servant, 

A. P. BUCHAN. 

P«r/^ Street, London^ 

^ 9Qth March, ISOS., 


P.S. The preceding observations being intended to The moral ef- 
iadioate Hie chrages possible to be effected in the f«ctsof bozjn^» 

hum,an consHtuHon, by apeo^liar course of diet and oxer. 

VoL. XV.~0#r. ISOd. ^ P cise. 
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Al'HtETXC EXERCISES. 


else, coGiUned IV ith exposure to R pure Rir, persisted 
during a time given, all remarks on the moral efl'ects of 
pugilistic exhibitions, to %vhich sucha of training, 

forms a necessary prelude, have' b4H:n intoiUionaUy 
—have been avoided. This subject has lately been discussed with 

by Dn^BardV Dr. BauosEEY, in A 

Uy. dissertation orj the Use alid Abuse of popular Sports and 

Exercises,” published in the last volume of the Aleinoirs 
of a Literary and Philosophical Society at Manchester, 
which, had it fallen into my hands before this account of 
the mode of training the antient was tramniUtcd 

to you, would have saved me considerable trouble* The 
reader will there find the different effects produced on the 
public mind by the exhibitions of human piowess, dis¬ 
played in the practice of boxing, well discriminated from 
tlie consequences of committing acts of crucHy on the 
inferior animals, such as bulUbaiting, throwing at cocks,, 
ami other execrable practices of a similar kind, which 
have been most improperly denominated sports. Fero¬ 
city of manners, and brutality of conduct, are the invari¬ 
able consequences of indulging a propensity to witnei^s 
Fair combat Such exhibitions. In England, where the art of boxing 
producer gene- jj, particularly exercised, the number of persons who fall 

ro^tv diiQ IcdS * * ^ . 

mischief sacrifices to personal quarrels, or become the victims of 

resentment, are few indeed; whereas, it has been calcu¬ 
lated, that at Romo a thousand persons are annually mur¬ 
dered by the stiletto of the assassin, and the proportion 
ih probably not less in Sjminand Portugal, in the soutli- 
cm counties of England, where the mode of deciding 
prtv<atc quarrels among the common people, by an appeal 
tu manual com bat, L peculiarly prevalent, instances of 
— than vlndic- their terminating in death are very rare. In the northern 
tivc struggles, counties, on the contrary, where, when men fight, they 

take every unfair advantage, the loss of life is by no 
means uncommon, and the verdicts ofman-slanghtcr occur 
so frequently as to have repeatedly excited the indignation 
of the judges. It is even 8tat0d, that sjiace the 
of fair boxing has been in some measure introduced into 
the northern parts of this country, by pf 


tiic itinerant teachers of the pug 
murder have become less frequent. 




The 
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athletic ExrRcist^. 


Tho*pain inflicted and suffered by the persons engaged c^ons of 
in these contests hare caused them (o be stigmatised by combat dimi- 
many humane gej'sons, as cruel. But to j)udge of the u.txM^ 


feelings of the ci^batants by those of the spectators, is a ^ 
very inadequate criterion. It is an acknowledged physi¬ 
ological truth, that the simultaneous actions of rohintary 


exertion, and of sensation, great measure incom¬ 

patible with each other. Hence the utility of the bnllet 
in the soldier’s naoath, who is sulTcring punishment: by 
strongly exerting the muscles of mastication on this mu 
yielding substance he diminishes the sensation of pain. 
Even cor immortal bard appears to have been acquainted 
with this fact, when he makes Henry the Fifth desire hU 

soldiers, previous to mounting the deadly breach, to 

• • 


^ Stiffen the sinews, summon up the blood; 

To scAhe teeth, and stretch the nostril wide. 
Hold hard the breath, and bend up every spirit, 
" To hU full height.^* 


Such is the condition of persons engaged in a boxing 
match* And many who can contemplate the gallantry 
and spirit displayed in a contest of this kind, with con¬ 
siderable satisfaction, would shrink with abhorrence 
from the spectacle of a man beaten in like mvinnor, were 
heat (he same time deprived of the power of resiij.tance. 

It is also matter of common observation, that a roan, Robust cou'-ii-. 
in possession of a robust and vigorous constitution, suffers 
much less pain from a certain degree of injury than a per- Icucc th m tJic 
son in a more feeble state of health. Carry this a little 
farther, and we find a delicate lady, whose flaccid muscles 
hardly suffice to support a debilitated frame from one 
chamber to another, yet highly susceptible of pain from 
the slightest external injury, and sufTeFiog almost anuu 
liilatioii at the suddeq clapping of a door. It would 
seem, therefore, as if the force and irritability of the 
muscles, and the susceptibility of the nerves were in th^ 
iHVerte ratio of each other* The effect of a course of .r* • . 

- I 1 ramiiif gives 

tmtytig appears to be to augment the quantity, and irri- thk vigour, 
tabilityoi the muscular fibre, and at the same time, to 
diminbh ^be ^Arbid sensibility of the nervous system* 

iatfiha&cing a step in physiological know- 
' r 5 ledge, 



ox REVERIE* 


im 


Atgwent re¬ 
specting }]«ca« 
^iary motives. 


If boxing were 
^ttendea with 
neither pain 
nor danger>the 
discipline 
would not pro¬ 
duce that stea¬ 
dy courage 
which our 
countrymen 
have so often 
displayed. 


ledge^ to have^ aseertained the means of aogfflentiiig Or 
diminishing th<^e opposite^tates of the living body* 

It might indeed^ be desirable, that the persons who 
engage in these publk contests were ieSS inftni^ieed by 
pecuniary nootivos, and that there was less of the spirit 
of gambiing connected with them.^ A rigid adhorettce to 
the rules of the combat, vi^iich chiefly consislsu) abstidiK 
ing from taking any unfair advantage of aai antagORfii^ is 
particularly attended to iu a regular boxing match, and by 
such examples this generous feeling is supported and dif¬ 
fused among the mass of the people. Were idetor 
not rewarded by some prize, or testimony, of his »| i y e ei »^ 
ority, the practice would probably soon fail into dS W iiii** ^ ^ 
Dr* Bardsley has proposed, in order to prevent 
ries, that these combats should be carried qn hi mufflers, 
or stuffed gloves. The preparatory cxerci^, it is well 
knownj arc always managed in this manner. But an 
important part of the practice of boxing consists in that 
cool and steady courage which enables a man to endure 
a certain dt^roe of corporeal suffering with patience; 
and in a command of temper, which preserves the pre¬ 
sence of mind, undisturbed, amid pain and danger. This 
cool intrepidity constitutes the characteristic feature of 
British bravery; and whatever may be the evils attendant 
on prizc-righ(iug, they arc more than compensated, if it 
be allowed that such exhibitions tend to diifuse and sup-, 
port a spirit oi this kind, among the inhabitants of the 
British Isles. 


ReveT^e; con^^df^red connected zefih I^itertUure* 

the Rev. Johnson Grant, A-B. of Si. John*$ iJollegef^^ 
Ojcon* From the Manckater Memoirs^ Vui, L of 
Second Scries 


Explanation of Ir is a frequent process, and often one of tlie 

reverie or the pleasures of t^e mind, to become insemsibJe to tbe pomMi% 
act of the mind 
in i^ich 8ur- 

jTc't" im- • Though the present memoir caipiot yritli 

•mediate pur* {tfopriety be comidered beloofm; to Kalmal VbO*' 

* ltti«rjr. 







in wMeh it ii more iimnediateiy engaged^ aad yieidtrig to 
impressioas vliioh lead to moreiateresting trains of ideas, 
to safler its<df to be carried by them to an imaginary coa- 
templation distant scenes, or speaking over of former 
conversations <to a recollection of past trawtactions or 
anticipation of fntare enjoyments. This mental obsor. 
ration is known by the name of Reverie f and is also 
expressed in common cofiTersation by iheemphatical me¬ 
taphor—^absence of mhid. 

Without entering into the qne|||{pn how far volition is 
concerned; whether the mind is active or passive in a 
state^f reverie, it will not be improper, for the sake of 
imparting clearer ideas on the subject, to draw a parallel 
betwixt reverie and abstraction, according to the common 
acceptation fif Ihe terms. Abstraction is the art of at- 
t^ding closely to the object of study, which is prcscat to 
us:—^Reverie is *the state of being drawn away from an 
observance of that object, by other reflections. The one 
indicates strength; the other a degree of weakness of 
mind r^abstraction is an effort to* collect our thoughts: 
reverie consists in their being let loose, to wander whither¬ 
soever they win. Abstraction is a steady and continued 
act of pondering on the object before us. Reverie, as it 
is to be considered in this paper, consists in a want of the 
power of abstraction. 

Abstraction resists the impulses of external objects, 
which have a tendency to disturb the train of ideas in 
study. Reverie surrenders the mind to these impulses, 
and to the new train of ideas, (foreign to the immediate 
subject of contemplation) which they introduce, Ab-^ 
stractiou is peculiar to the philosopher :—reverie to per¬ 
sons of aen^bility and genius, uncorrected by strength of 
mind. Abstraction is the habit of the diligent. Reverie, 
the trifling of the idle*. 

Every 


suits are disre¬ 
garded fiortnore 
intereBtiiirg 
musing. 


Revenc differs 
from abstrac¬ 
tion. 


In abstraction 
the mtiid is 
strongly fixed 
by choice on 
one present 
subject: 
in reverie it is 
weakly surren¬ 
dered to the 
wanderings of 
fancy. 

It is a want of 
abdtraccioa. 


Powerful 
minds dwell by 
abstraction ou 
their studies. 

Light minds 
arc diverted by 
reverie. 


inUtry,or the Arts, yet Its in^portance to all sclentidc and studious 
r^cal^Ves the no efoubt that It Mdll be acceptable to the readers of 
tlfb Journal, vdtdce progress in knowledge, and consequently the 
advaxicement#f the sciences, must be promoted in proportion as 
their resekfriECs are guided by voond reason and an attention to the 
prneesseeof^e adbd. - V 

^ It mvff tnsdxic'icaMs, seem doubtful, whcOier to refer 

certain 
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A^ftooer m Every man ifi conscious thkt his mind is often imper- 
i^ichthcmihd ceptiWy conveyed away from tiie objects that ate pre- 
becotnes ab- seated to his a^ses^ and ied to other catenations of ideas. 
«cm, &c. Among these it ranges for some thne, till at length, inn 

manner apparently inexplicable, it perceives itself brought 
back to its immediate employhicnt: but is equally at a 
loss to explain how it broke loose, how long it has been 
absent, or what has occasioned its return. 

Medical views. Physicians, who have treated this mental infirmity as a 

disea&e, have confined |temselves to a description of the 
constitutional frame, which renders us liable to it Hav-’v 

ifig 


Reverie of the certain operations of the imnd to the former or the latter of the« 
»ocL terms. Poetry is one cxampic-*«But a little rcflcrticwPwill solve ihe 

difiiculty. Some of the poets’ finest ideas may he derived from 
reverie .—but to embody them iu words, to glvc^thcm a local habi* 
tatlon and .i name, close abstraction is t^ertainly required. 

Two kinds of b may, also, be proper to observe, that there arc two distinct 
levciic. species of reverie; each of which interrupts study. The one is 

unconnected with the ob}act of our study, ami is occasioned by a 
strong impression on our mind, which disturbs the power of at¬ 
tending to another subject: as if after Iftitncbsing an execution,!" 
should attempt to read a book of philosopliy, the horrid spectacle 
would in this case intrude upon my thoughts, and render attention 
impossible. The other species arises from the subject, and is fre¬ 
quently nroduced when the mind is at ease. Cato’s Soliloquy on 
reading*Plato’s Treatise on the Soul’s Immortality, may be sup- 
post*d to bean example of it:—and this species of reverie may easily 
be confounded with abstraction. 

The sensorial * Dr. Darwin, vol. I. p. 36J, says that “ people with 
power employ- sensibility, who may be known by high coloured lips, dark hair, 

?^\ and large eves, are most liable to enthusiasm,delirium and reverie, 

diminishes irri- 


tability. 


In this last affection, they are seen to start at the clapping of a 
door, because the more intent any one is on the passing current of 
his ideas, the more is he surprised at their being dissevered by cd« 
tcrnal violence. But owing to the great expeuditure of sensorial 
power on these sensitive motions, it follows, that there will be 9 
deficiency of it in the Irritative, which will be performed with less 
energy. 

“ Hence these persons do not attend to slight edmuhisf hgt 
us less sensible 3^ {.timulus is great enough to excite sensation, it excites 
to SUrrOUn mg artinriK rbsin in nfKpr mncti^l1#'■nne. im ' Zmm 


and renders 


objects, 


sensitive actions than in other constitution^ This ^ tn 

delirium or inflammation.—Thus persons addieCtMl tOt arc 

absent in company;—sit or lie long in one pottisi^ iviqter 

have the skin of their legs burnt in varioul 
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ing amitte^ to analize the method by which mind and 
body act and redact on each other, they hare failed to 
trace the disease to its source ; and in point of remedy, 
hav^^ left it where they found it- 

1b the course of readii^ or reflection, the subject 
which engages us may be a task, or a pleasure; it may 
either be indifferent to us, or deeply interesting. If it 
be of the latter description, (or even in the case of the 
former, if we happen to possess a strength of mind) atten¬ 
tion will be collected irom every quarter, where it may 
usually be dissipated, and gathered to this single focus. 
It seems to leave the organs of |pnse;—which, hcncc, be¬ 
come callous to impressions,* at other times forcibly per¬ 
ceptible. A^bdll may toll, and tlie bail may rattle on 
tiieir windows ; but both may be alike unheard. To this 
state of the mind, philosophy gives the name of abstrac¬ 
tion.—If, on the contiary, I have a more favourile study 
than that iu which I am engaged; or if, when 1 am 
engaged in study, there be some pleasure*which 1 expect 
prhave lately enjoyed: or some misfortune which I ap¬ 
prehend, or have lamy sustained, dwelling upon my 
mind: I shall And it difficult to fix my attention—my 
thoughts will be perpetually recurring to this more inte¬ 
resting subject; my inclination to wander, and my desire 
to improve will carry on an equal contest; and 1 shall 
discover, on laying aside my book, that 1 have been read¬ 
ing one thing, and pondering on another. TbiS double 
operation of the mind, constitutes that species of rcierie 
which is peculiar to literary persons. 

Our train of thought b disturbed, when any of our 
senses is acted upon some quality in an externa! Object, 
which teojds iu introduce a new series of reflections. 

They are fearful of pain; covet xnude and sleep;-^and delight in 
poetry add ropkance/* As the motiont excited in consequence of 
increased sentation* arc more thaai natural, and thus expend a 
greater porci^jof a^mtonal-pow^, the voluntary motions, like the 
irritative, am^lf3taily exerted—Hence the persons we have been 
describing are^in^S^j^t with regard to all voluntary exertions, 
whether of jpt^body. They are also known by tnterrupting 
others hk tirekvanc observations. ]>eaf people ad¬ 

here Johgi^ thBwj|^.«Sra le one aubject» as their train of idea* are an 
iiu ftom ode ildtr of disturbance. 


Ill 


TV hen the at¬ 
tention is en¬ 
gaged by ab¬ 
straction, the 
organs of sense 
become inac¬ 
tive; 


—but some 
prevailing ob¬ 
ject may draw 
the mind into 


revcnc. 


External im¬ 
pressions may 
draw tbt mind 
from Its sub¬ 
ject. 


Thug. 



m 


Instance of 
mental wan¬ 
dering. 


Krverie may 
terminate it¬ 
self, or he 
broken by ex¬ 
ternal c\ ents. 


The look and 
action of an 
orator fix the 
attention and 
prevent reve¬ 
rie. 


twr Rcvcatfi. < 

i, 

Thw, distfluit music may^ draw away ftttention from tti« 
book we peruse, to a scene, where the same sountls were 
formerly heard by us. Or, in the course of reading, we 
may meet with a passage, which suggests refleclious irre» 
levant to the main subject. J*rom these, when the mind 
Is conveyed to them, the transition is easy to others, with 
which they are connected; and in this manner fancy may 
rove, for an unlimited time, through an unlimited range 
of ideas. The ocean, for example, may be introduced as 
a simile, illustrative of a metaphysical argument. Fancy 
will be drawn for a moment to the ocean, and if we have 
ever beheld it, or crossod it, the incident will present 
itself.—We then insensibly relinquish our employment 
to think on the storm which endangered* oilV life; or on 
the country and friends, from w hence the vessel conveyed 
us. May not a similar piocess rouse us from this trance, 
and rccal us to the occupation we had left ?—May not a 
new and unusual impulse upon any organ of sense, startle 
and remind us, that wc are trifling with time ?—May not 
the train of ideas, furnished by reverie itself, lead U3 
back to the very subject which^ngaged us, prior to its 
commencement?—In either way the reverie wdl be ter¬ 
minated. The firing of cannon may break in upon roy 
fit of absence. When once awakened, but not till then 
I become conscious that I have been guilty of relaxation 
from ll^i vigilance of attention, and return to my study, 
pleased, perhaps, with the excursion, but not without 
dissatisfaction on account of my loss of time. The same 
effect may be produced in the instance of simile al¬ 
ready mentioned, if the associated ideas to which the 
simile of the ocean had led me, taking a retrograde direc¬ 
tion, conduct me back to the primary subject of com¬ 
parison. 

When listening to the discourse of an orator, or lecture 
of a teacher, we digress in a similar manner, and are re^'r 
called by a look from the speaker ;*-by a pause;—by i 
sudden transition; anew figure; or a felicity of ditition 
or of thought* This reflect^u may serve to Unanxe the 
art of keeping attentioa awake in othatsv*—It mi^ temna** 
mend the impresrioiu we have eaumeral^ m 04^^ m* 
pedients in oratory; aiKl explain the vAich 

makes 
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makes us ivish to have a public speaker in our vle^, 
while we arc listening to him. 

When the habit of mental absence is sufficiently con- Mental ab' 
firmed to constitute a disease, the appulses of externa! Extreme is 
objects, which would interrupt reveiie in stronger minds, disease 
arc found to strike upon the senses in vain- A man is 
mentioned in Zoonoinia, who, during the paroxysm of 
reverie, was reciting some lines from Pope, one of Mhich 
he had forgotten: it was several times inettectuaily shouted 
in his cars; till at length, after much labour, he recol¬ 
lected it by his own efforts. Yet though such appulses — which is not 
do not destroy, they sometimes harmonize with the wak- exi*ernaf im- 
ing dream- In this case they excite attention; and the prcbsioiis; 
reverie, wi^^oi^t being broken, iascnbibly glides into sub¬ 
jects connected with these appuKes, In the work we 
have just now quoted, is an interesting account of a 
young person, who, w hile lost in reverie, heard a passing- —though they 

bell; andMilhout being recalled to a consciousness of 

^ ° ccivecl. 

wandering thought, Mas soon after Jioard to say, 1 
wish l^werc in my grave;”—and pulling off her shoe— 

A little longer anc^a little wider ; and even this would 
make a coffin.” 

Such arc tlic various kinds and degrees of reverie. The It is of grfat 
enumeration of them was necessary to the discovery of 
tliosemeans by nhich this mental affection maybe regu- Uiat they 
latcd or remedied. The subject is of the liighcst import- should not^m- 

. I 1 • 11 • r c • dulge reverie 

ance to those who are entering upon tlieir btuiues ; since, 
as it is an argument against wasting much of our timeiu 
sleep, that we may be said only to live while we are 
awake;—so, with regard to letters or business, it may be 
asserted, that wc do not study all the hours we number 
at our desk, but those only, during which the vigour of 
our minds has been exerted in our proper employment. 

There are several metliods by winch reverie may be 
regulated and moililied- 

1st. The abstraction of excitement produced by ex- Rcflcciians on 
ternal stimdU^ will, in most cases, give a preponderance rgvenc 

o n the side of study,and thus be inimical to reveri<j. A ©r which favor 
walk along i^ciishore is more favourable to abstraction, reverie, 
than in agar^n or terrace, where the frequent turnings 
interrupt x^ection. Philosophers in general have 

Vot. XV.—Oct. 1806, Q shunned 
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Solitude. 




Town lilc. 


sliunuod the town, that its noise and bustle might not 
disturb their meditations. Nevertheless^ we have heard 
of some, whoso minds were more active amidst the uni¬ 
form, mingled htim of the tlirong, or the noise of,a car- 
riag*‘. than in more tranquil scenes. This may be 
accounted for by assortius?, Ist. That sucit uiiifoim 
sounds nid\ be from habit, associated with abstraction, 
as opposed to levcrie; and that i' is only by ^harp, siul- 
d<‘n itupiibes, ami not byunilorni and accustomed sounds, 
tlmt abstraction is discomposed ; and 2dly, TJiat, when 
this is thofdse, the sounds in question will drown all 
others, and thusweaken tlie inducncc ol their excitement 


in disturbing abstraction, and producing reveiie. Ilorc, 
Whether ic- however, a diillculty arises. If I remove m> s«Jf to silence 
ticat be most and solitiidc for the purpose of ])hiIosoj>hical abstraction, 
favouidbiL to reverie by any means find its w ay to mv mind, and 

ab&tracuoii. experience proves that no silence and no solitude can ex¬ 
clude it,—w^ill not the absence of excitement from exter¬ 
nal obj^'cts be favourable to the conhniiancf* of those idle 
nin'-io’'s, which 1 iiave taken pains to avoid? The til'st 
o])|oct of a student is, to preclude the advances of reverie; 
but when its spell lias stolen upon him, external stimuli 
become dosiiable in order to dissolve it. Hence a retreat 


into the shade w ill only facilitate reverie; unless wc carry 
along with us a htnd of mforjejtion, on which we may 
ruminate: an objeC ^^f s(i nee to occupy and interest us; 
and an inh< leu vigour of mitul, which shall enable us to 
rcsi'-t the slighter impr^'ssions on our senses, from which 

Srroml stolit of deepest retreat is not exempt. The superstitious 

rhe .ilaiids i • i i i .u *■ j 

ot Scoilaiul. dreams winch ar known by the name of second siglit, 

are found amoi'.g^t the most uninformed of mankind, in a 
cfiviu^ry wdtere the absence of disturbance might favor 
the highest speculations in srience. The beach ol the sea, 
which Iii o cho^'C ns the fittest place for philo=^oplucal 
in'-irr* ' n, iias in ou''ow^n country become the fav ourite 
bj>i < I the indolent and the unthinking. 

Reverie Jsbvc- * d' ects and circumstances may be so diEposcd as to 

[y or hCMoi reverie a pleasing or pensive, and as we shall nre- 

according to i o i 7 i 

Its cause, ^ refiiud or inelegant direction. I believe it is 

unnecessary to a‘'k, whether the mind will not be more 
apt to depart from &c_riou» meditation in a gaudy chapel, 
1 than 


Reverie Isbvc- 
ly or bCMoi 
accordinff to 

O 

Jts cause, 
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than ill (he solt'mn £;lt)oui of a caHK^Llra!. If is n*mai kod 
by an eminent medical wrileij that light^ inf rotliiced by 
opcniui> the Winilow-shutteis, i^ave a cast io the 

ideas of a patient who labonretl undei' ecverie. 'j'he sfuty 
of Tasso was a (ioLhic apaitmeiii; am! Jic faiiiied Ins 
familiar s|)ii’it to col\^crsc with him tiiroui^h a wimlow of 
stained glass. 

If wc can contrive to effect, during the reicrie, Enghsh 

i i.- / • X 1 • I iaturTv IS C if- 

querit re-action 01 any tircuinst^nce connected w uh 

original employment, we shall, by this mesms, fietpicnfl^ the minJ, .md 

bring bark the mind fi oin its tveursion. It has beCTi as- 

sorted, in favour of the liturgy tif the Church ot Ihigland, 

lliat, by being Inoken into short ])ravers, and inteispersed 

with frequent i^*sponse% to be spoken b} the jjcopie. it l^ 

acconiuioilated to Ihe trailty oi iitruan nature, and has 

j[)rovccl an exdllent nu tliod of retailing the mind, too apt 

to wander, even fioin its ino'^t impoitant occupatitm-., 

and its nu)St sacred duties. 

A house of woiship is certainty the most suitable place 
for acts of devotion- The uinid is uo soonci inattenlivc, 
than it sets afound it objects (onncded witli religion, 
which upbraid it^ weakness and check its alierratioii. 

I now coniC In tlic last place to ennmerate the remedies Stud^ U a rc 

I would pioposefor the diseas'xl state of the mind, wLicii 
,, ,1 »*.ii T lucut^ defect, 

lias been the subject ol ihe present disscitation—and 

these all rest upon a single print ijile. The vis insiia''^ 

of the mind, mclirung, bj- a voluritar} ( \ertion to the .side 

of stud^, constitutes the power of le^i^ting the -'L<i«ce-- 

meats ot external simiiili^and of hulding dotiancx' to rc- 

vene;—-and as reveiie has been slicwii to picvceed fioiu 

mental relaxation and debditj, '»•>, whatever produces 

mental vigour may be pronounced aT> antidote to it- 

Now mental vigoin, is, in great mcasuic;, rc'gnlated by —:Ltid ^bo- 
fhe strength cvf the body ; so that lib rary pcisons, who 
are desiums to preserve tlieir mird'- in a pvoijver disposu 
lion for studying with the greatest bonold,should rciucnn**^ 

*ier, that with vesjiect to exemption fratu reverie, it is 
oul_y in corporc sano” that the mens saoa^’ is to be 
found. 


The first remedy accordingly which I shall mention i*;, 
frequent and habitual exposure to a pure and bracing 

Q ^ atmir^phere, 


This is. pro¬ 
moted bx ci- 
po'iuic to the 
opta air. 
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atmosphere. The influence of different states of the 
atmosphere, in sharpening or hebetating the powers of the 
mind, was so well known to the ancients, that to this 
canse they sometimes ascribed the diversities of national 
character. Inter locornm naturas qnantnm intersit^ 
vidimus, Athenis, tenue ccelum ; ex quo acutiorcs etiam 

putaiitnr Attici:-rrassum Thebis, itaque pingues 

Thebani.” A sharp and salubrious atmosphere, by invu 
gorating the frame, will flius render tho mind alert and 
active, and intent upon its employment. 

—-and by tem- Another important remedy for habitual reverie is tem¬ 
perance, perate liviiig, equally removed from abstinence and ex¬ 
cess*. For too great abstinence is a direct cause of men¬ 
tal weakness ; while repletion renders bs:»dj' and mind 
sluggish and torpid. 

the property of stimulating articles of diet to be¬ 
stow a temporary vigour, a strong action of the system, 
which is Soon follo;veri bv exhaustion. Men of genius, 
as Brown and Krskine, }ia\e accordingly been reported to 
have sw’allowed qiiaiititios of laudanum, previous to any 
occasion when it was necessary to call forth all the powers 
of theirmind. Not content with the moderate and judi¬ 
cious tonic of a frugal and hs^althful meal, they have im- 
providently applied vmleiit stimulants. But let not this 
fact be thought to rulitate against our argument. As 
Jong as the stimulus arts, the mind is, doubtless, invigo¬ 
rated, It is enabled to resi:^ attack oi impressions 
foreign to the subject m which it is engaged ;—impres¬ 
sions, which perpetually attempt to lureitfron;i that sub- 
—t but these jfct into the mazes of reverie.—But, as tlie force of the 
ritstroy the jjiind is then increased, by borrow ing to-niorrow’s energy 

for the service of to di>, to-morrow will bo spent in 
languor. The consequences indeed are less pernicious to 
the orator than they were to the physician. Hi.s mind 
may recruit its strength before a new exertion of its fa¬ 
culties is demanded. But the lecturer, whose labours 
w ere quotidian, must have entered his class with faculties 


* It IS after dinner that our poet Cowper, describes himself a« 
pleased with the movement of hh shadow on the ceiling, and a» 
thrown into a train of musing by the objects which his fancy beheld 
in ihc fire. 


enfeebled 
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enfeebled and incapable of exertion. Finding his spirils 
sunk as much below the point of cxhilfl-ratioii, as hi5 last 
doze had raised them above it, he increased the quantity 
of stimulus in a progressive duplicate ratio:—The unfor^ 
tunateBrowU at length fell a victim to dram-drinking* 
The Turks, who chew 0 ])iuin in largo quantities, are 
much addicted to reverie. Some traveller relates, that 
he has observed a native of Turkey silting from morning 
till evening in the .same posture, poring in a stream where 
he had lived a bottle, lor the sake of being thrown into a 
pleasing rumination by the bubbling noise it made with 
the water. 




The Turks, 
who take opi¬ 
um, are ad¬ 
dicted to reve¬ 
rie. 


They who have indulged their minds in a habit of inat- I.ong-continu- 
tention andUws^ndeiing, are apt to prolong their time of uu- 

r p • p prodULtlVC. 

study, that they may linish, before they rise from their 
desk, the task they have allotted for the : under the 
impression that they are by this means rctlecmuig the time 
they have lost in dissipation of thought. 

This IS a mistaken economy, and proves no saving of ^^‘^h of tlic 
time in the end. lie, who, greedy ot knowledge, neglecU ukes^no 
to accustom himself to legular bodily exercise, will find exercise is use- 
many of the houis which he has passed at his desk, to be 
undeserving of being computed with the hours ot actual 
improvement ; and will thus become sensible, that if a 
certain portion of time had been given to exercise, the 
hours ot his actual improvement would have been more in 
number. W hen the body has been sedentary and indo¬ 
lent, the faculties make fruitless attempts to grasp the 
objects of theirstiuly.—This is the cas(‘m reading : it is 
btiil more so in composition. With great wisdom, there¬ 
fore, did the (freeks mingle gymnastic exercises with tlic 
study o( philosO))hy, In (he morning, alter the spiribk 
have been recruited by rest, the mind being (with the 
body) fiesh and vigorous, is not disposed to deviate 
from the subject presented to it. It was accordingly at 
this time of the day, that the kings of Egypt transacted all 
their public business. 

In the evening these circumstances arc altered. The Eycnlng stu- 
fatiguc and the meals of Ihe day, and the rccurronce.of dies ^re of Ut- 
tlie images that have passed before the senses, are inimical 
tp the vigorous stretch of intense thought. Brutus used 

to 
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to road in his fent, at midnight when hi'^ frame was de¬ 
bilitated^ und j.'s spirits wore exhausted by a long marrb, 
and by the heat of the morning ’when his mind was uii- 
"Hic spectre strung, and prorented by weaiincss from exerting its 
ivh cK 'appear-with one fixed direction. May not tlic ‘vuectre 

cdtoBiutus. J I 

ha’iebeema creiiture of his imagination ■vshen thus pro- 

^ disposed ror rexeiie ? wlien his ideas consi"''*d of confused 

foncepa ni*-, furnished partly by his btK)k and partly by 

hi^ fiuc} . A-H'i will it be, deemed extravagant to conjei- 

tore, that ihc jiassage he wusieadiiig may have been the 

story of the dying Jb-amiiiy win# prophetic dly ’warned 

Alexander that tliey ‘honld meet at Ih'ib) Ion r 

J- tcT iippnscd I am aware, that the mind- wlicn deeply engaged in 

study, sometimes overcomes sleep, ami ass^nys a new >i- 

gour at a late hour of tlfo night, in this fas(% certain 

degree of ftwer, in either words, of increased action, hai^ 

taken place; winrli will be followed, and proved to ha>o 

existed, by (omniensuraie uicntal debility and iici'Xous- 

nos's. 

Some,''’ sn^ s a modern auliiui. look over w hat 
the) 'want to remember, iimm'.iiateJj btd'ore going bo slce]> 
at night, because then the mind is nof alters urda busied 
about any ideas that might drive a away r or \i\ the morn- 
iug on first gef/ing \i]\ because ilu nuud is not then 
pre-occupied -wnh any ideas y, hbJt ujay iviiulcT tlu- sub¬ 
ject's getting fast hold ot ild'- (fcruntx Pa&iorai 

Care, 

^On live whole, whatever destroy ^ f(ie luilancc between 

P '-'rascd sen*;!- k is a law In the aniiml orcoTU>mv, ihjt ven ihilify acciiinulatcs 
hiHty and im- as irritability is cxliaustcd . iu utlici words, ih.n the nervous fibre 
pairtd nuisoii- hccoiTics more sensible toimpr< ^bions, at the muscular fibre becomes 
M.ir vigour and vice versa.—Pi CLernatural or diseased sensibility is not 

found in the strong labourtr so mu. h as in the hysterical and cleblli- 
tattd female. The authi^r of this wdio can encounter without 

mental pain, any scenes of disti csb whi li Ir may witness in his pro- 
ftsbionil character, in the mo’aing, wlKn the frame is in tonc^has 
observed in himsclt a propen•)iiy to be much affected by them, when 
presented to him after fatigue '-nd long fajting. Whatever accu- 
inulate!> :>tnbibiUty, incr ^ the mind's liability to be acted upon 
by exteru-d stimuli, aiiu c ried away by them from its steady ob- » 
scrvaivrc ol the object of iti s ^dv * And since the exhaustion of 
irritability produces this clFtctj the propriety of the foregoing in- 
janctkmsi^ evident. 

body 
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body anti luinrl, \^hatevt*i impairs Ujo firm tone of the Litevary meu 
animal fibrcj ouf^lit to be studiously avoided by at”m dc^ 

•wFioso habits are literary. Tin* debility subsequent to a biiit>. tor tlusc 
debauch, a uarin cliiuaie. fatigue, corpulciio, aie all 
favourable to reverie. And ever} iliing tlial braces the 
fibre, and^ives the system (not a sudden and .iilmchil in¬ 
crease of action,) Ijiif pcrinaneiit streui^tli and “Xiidara- 
tioii should^ with equal car*‘ he resulted to. 

But for the mental disoider, which has been tlie subject Menr.dj/uu- 
of our discussion, we must look, in the second place, foi 
other remedies in the inind itself, ‘when considered ab¬ 
stracted!} from (he bod}. 

AIucli bemdit will be derived from conqncrint; a sickly To avoid li^ht 
taste for iigift a?id desultory reading, and abstainins^ from 
an hnmediale apjjlieation to (lie tine aits. Whim they, 
vvho have indn'i^ed in such pursuits, eiinj2e in studies of 
more solid ntiidy, tliey find thi' perusal ol histoiic facts, 
or the prost'cntiun of philo^ophie.il ai^uments, perpetually 
interrupted by the involiin(ar> u’nieinbratirc of their fa¬ 
vourite and less s(‘\ere crnplov nients. Alalheniaties is a M.ithcmatics 
science M ortliy of beiinj; recouiiueiuied to } oiitlu 
indeed, demandini» the attention of all Avhose iiabits are 
literary ; noi so uhk h for ils on a s^ike. or foi that of the 
other scienci'S which cannot be understood wi'' a 


knovvledtte of it, as on aei'ountol its iinjtlauhi*., habiL-, of 
abstraction aiitl of bt.^tovving the abih'\ i(* l.istmi tin* 
2)Oweis of the mind upon any sul)jecf, ind to lui'-iu ti 
fill it is thoronghl} investigated"^. 


Jlere, howevei, a caution is ne/'es'^aiv 
ture and the fine aits, although thu" 


J.legant iitera- 
[)araly"ing to Uk* 


But clci^.int li‘ 
icratiu ciT)ci\ Ik 
considered as 


mind w'heii they are made the main o(>]e*ct of j^ui^iut, m exlnlaiatm^ 
may in certain cases b“ calh d in with advantage, as re- I’-bcijhniciu. 


medics for reverie. ^V ben tiie mind is under the inhuciice 


* In comparing the cHlcts of tlic diflcicnt leading branches of O\iord viid 
education at our two unlvci sitics, it has been remarked, that per- Cambnd^ au- 
sons who have studied at Cambi idge, adhere long and steadily to an denis cuai- 
argument, iq conversation; wliile Oxonians, whose pursuits arc 
more elegant than philosophical, arc content with a more superficial 
examination of many subjects; but afford gieater ple.asiirts to ihcir 
companions, by the dcsuJtoiy variety of the ideas which they eoni- 
municate. 

of 
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of any passion^ joy, surprise, grief,, indignation) whicli 
deprives it of the ease and exemption from solicitude re-i 
quisite to its applying with effect to abstruse researches 
. or what is called serious reading,—it will then be its 

philosophy io lure attention into the paths of literature, 
with the elegant classic, or interesting narrative;—with 
the works of poets or dramatic authors; and with com¬ 
position on its favourite theme:—stimulants powerful in 
calming the soul, and charming sorrow into tranquillity, 
w hen rarely and prudently applied ; but which would lose 
their effect, if they w ere daily administered. 

Objects ivhich Another expedient, which it will be prudent to adopt, 

the removal of our place of study, beyond the reach (if 
avoided. possible) of every object and circumStaiTcerwhich being 

presented to any of our senses, is apt to seduce attention* 

' The fragrance of flowers, the voic^ of music, the portrait 

of a friend, the hum of men, has each its train of associated 
ideas, to pursue which, the mind of the student may- in¬ 
sensibly be drawn ofl'fiom the object of his study. And 
if the student wishes to obtain a depth of thought, a 
closeness of reasoning, dispatch, or perfection iu study, he 
will reserve these hixuries for the hour of relaxation. It 
was one of the mttxiuis of Lycurgus, that ornaments should 
not be placed in the council halls, as they tended to alien¬ 
ate the attention of the judges, when listening to the 
pleaders, 

Artofmemory. The art of memory has been said to the art of atten¬ 
tion ;—the art of preventing the operations of the mind 
fropi being broken by short reveries, to which weak minds 
arc decoyed by every sound or sight that passes. It is 
possible for a New ton to be so deeply absorbed in thought, 
and to have practised abstraction so tljoroughl}, that the 


Remarks on bring of a cannon will not break the train of his ideas.— 

men Supposed common minds, conscious ol their inferior strength, 
of* ^ ^ * 

Btraction in J1 ^^^d of their greater aptitude to be interrupted, should 

situations. culti\ate fetters in places where the fewest and the weakest 

Newton, Col- applied ;—in the shade, remote from noise, 

and not exposed to passing objects. Colbert’s having said, 
that his mind was always most active in the midst of Pari^l 
if not fully solved iu ihe former part of this essay, may b#| 
considered as a proof, that that minister possessed a 

imagination,,,. 
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imginatiofi, ’gn&tdeA by a vigorous intellect;—that he 
was willing to give loose io the wanderings of* fancy^ ia 
the laidst of rural leisure : but ever associated the recol¬ 
lection of want of time and fulness of occupation in the 
metropolis, with the first aberration of thought from the 
subject he had before him.—Besides, it is rea onable to 
suppose^ that the studies of Colbert, when in Paris, were 
confined to the politics of the day ; a subject which, by 
enga^ng every passion, must have entirely engrossed at¬ 
tention, and deadened the force of external stimuli: 
whereas his rural lucubrations had, probably, for their 
subject, topics of speculative philosophy, less interesting, 
less relating to self and immediate concern ; and therefore 
less endowdft with the power of detaining the mind, prone 
to her favourite sallies of digression from her main em¬ 
ployment. Nothing can be more absurd than an attempt Literature and 
to unite a life of literature and of gaiety.—The remcm- diversions can- 
brance of glaring oi)jects and tumultuous pleasures, per- 
petually obtruding itstjlf on the mind, will soon convince 
the scholar, that his efforts to make thought and dissipa¬ 
tion of thought meet in the same mind are vain.—The 
recollection of past, or anticipation of approaching frivo¬ 
lities, makes abstraction a painful and violent,^ 1 may 
safely affirm, an impossible exertion. The conceptions of 
an effeminate imagination unsettle the mind ; —they float 
upon and confuse the ideas supplied by study. 

Indeed a habit of study and abstraction is the most Habit* of ab- 
powerful precaution that can be adopted against the in- straction gra- 
trusions of reverie.—Reverie resembles the enemy the l^bU^o?rc- 
mankind. Resist it, and it will flee from you. The veric. 
oftener and the more vigorously you oppose it, the less 
frequently will it recur, and the u^eaker will be its at- 
' tacks. AVliile the idler and the man of pleasure cannot 
peruse even a few pages of a novel without mental weari. 
tieSB and wandering;—the student will in time bring his 
mind to the ability of prosecuting for many hours, the 
deepest reasoning, seldom interrupted by reverie, and 
never overcome. 

"When speaking of the force of habit, we cannot fail to Extcmporaac- 
TeWmmmEid the habit of extemporaneous^speaking. When «pcaking. 
a man findd that his words must ilow in an uninterrupted 
’ Vot. 'XV.—Oct. 1 « 0 Q. R 
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0 successiou, that his ideas must keep pace w^th 4^9 
be will Iiave no leisure for idle musing. 

The various Let us suppose, a contcn^i»n held between the employ- 

which engages u* on the one hwd, and the stimuli 
tion may be that * act upon our senses ou the other. Each strires to 
fired to a sub- draw the '^’^tention of! the mind towards itself. If the cm- 

ployment btvplcasing, or if several of the Senses, instead 
of one, he engaged in it, wxmay consider it as the stronger 
party, as havj^ig the greatest force on its side. Attention 
wottl^^c less apt to Mdver if wc wore to transcribe, tha»i 
if we road a passage in any author ; if >vc say a drama 
performed on the stage, than if we pei used it in the closet; 
or if wv wcyre present at a parliamentary debate, than if 
it onl} rcaclid^'''*iis through the cold nvcdmn»»of a news- 
papec. When tJie mind thort‘fore is agitated, and inca-t. 
pable of intense application, it will be well to betake 
ourselves to any occupation of which wc are enthusiasti¬ 
cally fond. Whence arises the fluency of the unlearned^ 
itinerant preacher. It is to be ascribed to the two last 
principles on which wc hu\c expatiated, habit and enthu- " 
siasm. 

f 

It often happens to those avho devote much time to 
reading or compojj^tion, that as soOn as their reverie com- 
nicucc£, they unconsciously remove their eyes from their 
book or writing desk to some particular spot in the apart- . 
inent wliich may be favourable I 9 mental wandering, or 
associa»ted w hh it by habit. Now, if they'would pre- 

idea of this spot, the idea of consuoub- 
iiess that they liav e departed Irom their proper occupation, 
they would probably be enabled in this manner to check 
tile fit of musing at its commencement, and to bave-^tbe 
time which would otherwise have been squandered. No 
one ib unacquainted with the story of the orator, who 
could not plead witl^oiit holding a striug in his hand, for 
the purpose of recalling his w aveiiiig thoughts. The biting 
of our nails, during composition, iqay be referred to the 
same cause. We associate the idea of this practice with 
that of our first and main emploj^mcnl, so that the fonner 
is never present without the latter;—ai(d any ngw 
of ideas obtruding tbejnselveg on our study are kept ^ a 
di$tande by the recurrence of the practice alluded to; 


An expedient 
to prevent 
wandering of 
mind. 


Bitihg of the 

naib. ^ 
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whicli we have previottsly identified ^ith the* recollection 

of oar original object -of contemplation. As nail-biting 

isinteiided to fix abstraction, drumming with our fingers " ^ Drumming 

is a practice, by which we prombtc reverie. This it docs 

partly from habit partly upon a principle already 

mentioned^ namely, that a gentle uniform stimulus draws 

attention from all others, except such as are sudden and 

violent; which will dissolve any reverie, ho^vcver inter- 

<^tingj and however artfully promoted, unless in a 

diseased state of the mind.. 

If, therefore, we find that this last mentioned practice 
is favourable to the continuance of our minds ni the re- 
gions of imagination, we must frequently, when wc have 
greater command over our thoughts, study to connect and 
blend the practice with internal disapprobation of our 
indolence. ” i 

If, however the habit of reverie have been too deeply If reverie 
fixed in our minds to be entirely eradicated :—or if (as is dismissed 
the case with many) w^c be unwilling to part with this regulated; 
pleasing weakness, and consider the moments spent in such 
desultory musings, as the most deliglitftil of our lives, we 
ought still to beuuxious to regulate them in such a manner 
aS'^o prevent them from being either unprofitable or cri¬ 
minal. ^ 


We may hinder them from l)ecoming unprofitable, by or rendered 
'cultivating a taste for intellectual plea^uies : by habitual rrohtahlc. 
application to a variety of biaiicln s of hiudy ;—and by 
frequenting the society of the learned or Ih^efmcd.^ The 
reverie, which wc cannot concpier, will thus be converted 
into a rational cniployinent;—foi taste and memory will 
direct it to subjects of science and utility. 

The best rules for preventing lits of absence frobi *bc-‘nie reveries of 
coming criminal, will bo found in that book, which is ‘the ^ 
highest authority on this part of flic subject. Keep dhe wiil^bc^^ut 
heart with diligence, for out of it proceed evil thoughts ;—,rcpr#ach. 
the springs bf conduct; tiie issues of life. Be strenuous 
in caytfng down imaginations” that arc contrary to 
virtue ; and Ijringing every thought into the captivity 
of priacipie.” The autl^ors of the book from whence 
maxima are extracted, w^re aware, that it was im¬ 
possible to put ati entire exttl-to the influence of matter 
^ ' B- over 
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e« lofif a» the henum fraiae continued' ia ite pMel^^ ceaif 
dkioa;~‘^ the corruptible body would pitess dowe^ the 
incorruptible «oul/’~They theiofore enjoined the purifi¬ 
cation of the thoughts; in order that whenever matter 
ahouid exert its influence upon mind, and force U hitp 
unconscious deviation from it$ employmeot, mind mi^rt 
be invariably led by inclination into the paths of innoe^t 
if directed or pious musing.—Quinctilian relates of his soa 5 that m 
science ^they his strong attachmeut to letters, nov^ord 

vill?cco^tcra- escaped him in the delirium of a fever, that had oo< a re¬ 
flated with sa-f^rence to his favourite occupation. Thus whea the 

scientific mind recovers from a parovysm of reverie, ith'as 
% 

the satisfaction of reflecting that its tune has been well 
employed;—that if it has not been meditiitihg some new 
effort of its powers, it has, perhaps, been dwelling on 
some elegant thought, or glow mg description treasured 
up in study, or heard in conversation. And, in like raan^ 
ner, when the reverie of the \ Irtuous man is at an end, he 
finds, that, while it lasted, ho has cither been forming ^ 
good purpose, or acting over in fancy, a benevolent decd-> 
Far ditlerent trams of thought pass through the iinagit^ 
The Vicious nations of the ignorant, the vicious, the sonsuah IltJieir 
and »en»ual minds are not mechanically diiven t-o recollections thftt 

remorse and bitterness, the highc^jt pleasures of 
their reveries are the remembrance of some frivolons en¬ 
joyment, or anticipation of the pampering ol some base 
appetite. An Apicius will feast again in faiK^y on the 
banipiet yesterday. An Alexs^iider’s mind will leavo 
the scene which surioundsit; thrice to vanquish all 
his foes, and thrice to slay the slain.’’ Ilow far in frivo¬ 
lous minds a human passion will get tlic better even of 
derotioa, may be seen by referring to our gi'C 4 t dramatic 
barij.*^ 

** When I would thiific and pray, ! think and pr^. 

To several subjects ; heaven hath my empty word^ , 

Whilst my iuvci;ktlon» hearing not my p3ngue, ' ^ ^ 

Anchors on Isabel.” 

The oeftOTKBW ^>4 ,«nprofi|#ble reveries «J 4 y ^be also by 

of a chamber bathing our stwlyhun^ round with portraits ofbejraes aasft 

^tanpientwid Bioderu-aqthqrs j of 
Weakness. ^ have 
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hove ftkaia«d eminenee a? powor, by mental a^ity and 
persevttffance^^and stm eaicuiatod to rouBO tbe Blnmbering 
mind to emulation and energy. And in like mamuyr my 
we dissoke the spell of rerei'ies, into which evil thoughts 
are apt to enter, by the pictures of a Saviour, or of a de¬ 
parted (MT sainted friend. Who would not return, with n 
blush, from whatever criminal conceptions he had hung 
upon, when ho encountered the eye, and fancied that he 
beheld the fi own of personages so sacred ? 

To propose a total preventive or cure for the disease I Reverie may 
have been considering, has neither been my aim nor my 
wish. The aim would be incifectiial, as long as mind and laxatioa. 
body depend and reciprocally act on each other, as they 
do in the present existence,—-The wish would be the dic¬ 
tate of that cofe philosophy, which seeks to shut up one 
inlet of those few, harmless delights, that heaven has ap- 
portior^ to us, and that nature has commanded us to 
husband. Yet tills riot of fancy should be seldom and 
carefully indulged. If it be sometimes allow able to slack¬ 
en the reins, with which the mind is held attentive, never 
Jet us throw them entirely away •—for though it would 
be pedantry to suggest, that since moments thus passed, 
arc inconsistent with our active duties, they ought with¬ 
out reservation, to be condemned ;—w e ought, neverthe¬ 
less, to beware ol every relaxation, which pre-disposes 
the mind to habitual inactivity. 

Stimuli may be Increased to so intense a degree, that Few minds can 

attention will be compelled to leave the fondest obiect on stimuli by 

. 1.. 1 T-» 11 , abstraction; 

which ir broods, and to obey their impulse, r or although none can do it 

we have read, that Archimedes was solving a problem perfectly, 
during the sack of Syracuse, that Newton was often in¬ 
sensible to his meals having been brovight before him and 
removed; that Cicero calmly pursued his studies white 
his mind wdS dejected by domestic grief and harassed by 
public vexation ;—yet it is certain, that pain or hunger, 
fear or sorrow, or joy, or any violent passion, will, in 
most minds, ov^come the deepest and most phHosophical 
^abstraction. 

liittte credit is due' fo the story of an Italii(n pliSoso- The mandesu^ 
plmi’^is being so wholly absorbed hi contemplation^ |o *2* overpower 

4a 
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mit&d fta elegant sentiment nf our master of nativ^} whose 
works ererf philosopher wl^ reads them will often hhr# 
occasion to ^note, 

« Oh' who can hold afii^einhu hand, ^ 

By thinking on the frosty Caucasus, dec.” 


Nor 18 it fit it Philosophers, nevertheless, there are who assert that 
•hould. naan may in time become so perfect t)iat his mind shall be 

unaffected by variations in the srtatc of his body. But CT^n 
werdthis improbability to be desired, it surely cannot be 
expected ; for their mutual reliance is at present sogreat^ 
that it justifies the conclusion, that mind will never be¬ 
come toinnipotcnt over matter, until it shall be altogether 
independent of it. 


VI. 

Account of a Cranc^ tcith the Description of a Mafhod of 
7^orkfn;; the Common Chain in Machinery^ so as to 
exceed Ropes in Jlexibility and strength. Mr. 

GiLisriiT Gilpin, of Old-Park Iron~JVorks<^ near 
Shifnal^. 


The common 
cha-in will an¬ 
swer every pur¬ 
pose of a rope. 


Reasons why it 
has hitherto 
failed. It has 
a twist. 


^ ROM its simplicity of form, and facility of manufac¬ 
ture, the common chain, formed of oval links, has been 
in use from the earliest ages ; and that it did not answer 
every purpose of a hempen rope in working over pullies, 
was not owing to its peculiar form, but from an error in 
the application. * 

Every chain of this nature has a twist in itself, arising 
from a depression given by the hammer to each link in 
the wdding-h'; and this circumstance, so trifling ia ap¬ 
pearance, is not so in ils clfects, and it has in consequence 
a perpetualtendency (even when reefed fierfectly straight 
in pulHcjs^ and on the barrels of cranes) to assume a 
spiral form, which a plain cylindrical barrel, and the 

* CofQmoni^tcd, with a model, to the Society of Arts, who 
awarded the ^ver medal and thirty guineas to the Inventor. Sec 
VoL XXni. of their Transactions, where ^he present article is ex¬ 
tracted. ^ ^ 

* f Tlfee^wist inoy be by holding the piece of tJfe chain by 
^ viewing the link* e^g^ways as it hang* doWn. 
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comiQon pullies witiifsemicirciilar grooves, are not in the —and its 
least calculated to prevent. Hence the alternate links of cut^'wch“the?, 
the chain, in soiling round a barrel,-or working over when bearing * 
pullies, form obtuse angles in assuming the spiral form, a barrel, 
bearing upon the lower parts of fteir circumferences, and 
forming as it were two levers, which wrench open and 
crush each other in proportion to the weight suspended, 
as well as prevent the freedom of motion in the links 
themselves, and thereby load the chain with additional 


friction. , 

A still greater obstruction to the uniformity of its mo-> its coils will 
tion, is the tendency which the chain has to make a double upoi^each 
coil as it approaches the middle of the barrel and crosses when they slide 
its centre, anfl Aat of the pullies atrigh^^nglcs, by means od*; 
of which the chain is frequently broken by the sudden 


jerk caused by the upper coil slipping off the under¬ 
most. 

It is to these causes that ah the accidents that occur to _and thu# 

workmen and machinery from the failure of chains may they,will break 
be attributed (bad iron excepted), and which form the 
sole objection to their becoming a general substitute for 


ropes. 

As a preventive to these evils, I have grooves cast in The inventor 
iron pullies, of sufficient dimensions to receive the lower prevents this 
circumferences of the links of the chain, which work pu^^; 
vertically; those which work horizontally and form the 
gudgeon pallet of the chain (if we may be allowed the 
expression), bearing upon each side of the grooves. 

The barrels are also of cast iron, with spiral grooves- -n hich ad- 
of the same dimensions, at such distance from .each other mit the half of 
as to admit the chain to bed without the danger of a alternate 
double coil; by these means the links arc retained at 
right angles with each other, the only position for free 
and uniform motion. 

The links of the chains are made as short as possible, 
for the purpose of increasing their flexibility, and they are 
reefed perfectly free from twist, in the pullies,#nd on fhe 
barrels forriie same reason. * 

When appHcd in blocks, the grooves in the pullies —^and pro<- 
prevent the different falls of the chain, from insny ad* 

in contact, and render plates between them (as in the 
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Vai4ou$ suc- 
ccuful applica- 
tiom. 


The method is 
ca&iiy to be in¬ 
troduced. 


Eiporimou. 


A chain ap¬ 
plied in this 
methodUmuch 
S^ore flexible 
and cm in ite 
woxk tnaii a 
eopv. 


OP CHAJNfi. 

atinMiop wi|f) totaltjT aiviiieoeeMry; piatiim are in 
eonatiqueace broagbl closer tc^gietber, €ie of^ 
fidl from block to block coomderaMy dimiaiiked ; ASd 
the friction against the plates entinfy avoideA. Brass 
guards, witii groore^ opposite to those in the puUicffiy 
are riveted to the blocks, to prevent the chain getting ont 
of its birth fram any a^ldcntal circumstance. Has 
method of working chains I first put in practice for 
Messrs. T, W. and B.Botfidd, at these works in July 
last; and it is applied in the working of cranes c|i{Ablo 
of purchasing from ten to fifteen tons ; in the working of 
the governor balls of steam-engines constructed by MeSitrs* 
Boulton and Watt, and in the raising of coal and ore from 
the mines, for which pijrposcs ro])cs had before becif solely 
used at this maitufactooy. In all cases it has performed 
with the utmost safety, uniformity, and flexibility; so 
much 80 that the prejudices of our workmen Against 
chains are entirely done away, and they hoist the hea<(' 
vie&t articles With more ease, and as great confidence of 
safety as they would with the best ropes. 

The same method is applicable, at a trifling expense, 
to all machines at present woiked by ropes, or by cljhims, 
in the usual way : and all the common chains fiow in 
use, may be applied to it with equal facility. 

With a view of ascertaining the relative flexibility of 
ropes and chains, I wedged an iron pulle}^, thirty.oneand 
a half inches in diameter, on the spindle of the pmion of a 
crane of the following descrijjdon, viz. 

Barrel, 30 inches diameter j 

' Wheel, 64 teeth; 

Einion, 8 ditto; 

Top block, with three pullies of Vl inches diAme* 
ter; 

Bottom block, with 2 ditto, ditto. 

To the large pulley I attached a small rope, for Hke 
purpose suspendi^ the weights in hoi^g fjf 4ie 
different lo^s, and the results were as follow 3 

* .. Whe 



APPLICATION OF CHAINS; 



The Crane 
was loaded 
with 

Tookio hoist 
the loads 
when reefed 
withtheChain 
in grooved 
pullies*. 

Ditto, when 
reefed with a 
half-worn 
tarred strand- 
laid rope, 3^ 
inches in cir¬ 
cumference. 

Ditto, when 
reefi^ with 
the Chain 
promiscuous¬ 
ly as in the 
common way. 


lbs. 

lbs. 

lbs. 

First. .20©0 

03 

74 

80 

Second 1000 

32 

39 

41 

Third . . 500 

17 

21 

22 

Total.. 3300 

112 

134 

143 


The chain in 
the common 
wa^ IS less so. 


The flexibility \s inTcrsely as these momenta, and 
proves the superiority of chains ; for (on the average of 
the trials ) with the chain in the grooves. 

One pound raised 31,25 lbs. 

With ahalf-worn straud-Iaid tarred rope, 
three inches and a half in circumfer¬ 
ence, .26,11 do- 

And with the chain in the usual way, 

only.. 24,47 do. 

It also appears (contrary to the general opinion), that chain u 
chains are safer than ropes ; for it is an established axiom, safer than a 
that those bddies whose iibres are most in the direction of 
the strain, arc the least liable to be pulled asunder; and 
in our examination of the piopcrties of a rope, we find 
that the strands cross the direction of the strain in undu¬ 
lated lines, and consequently prevent its uniform action 
thereon. A rope is subject to this inconvenience even 
when stretched in a direct line, but more particularly so 
when bent over a pulley, as In that position tfie upper 
section moving through a greater space than the under 
one, is acted upon by the whole strain; and hence the 
fii^quent breaking of ropes in bending over pfullies, frotn 
the double strain overloading* the strands of wh|ch the 
uf^er section is formed. 


All the experimenti were tried with the.VMse grooved palUes. 

VoL. XY.~Oct. 1806. S Tka 
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AyPLlCATtbV OF ClIAlV'^. 


The oblique ThcHlilvS of a chain are subject to the transverse strairt, 

move in contact; but as such strain is in prb- 
considcrablc. portion^to (lie length of the bearing, it must be yery 

trilling. All the links having axles of their OMfi, fhe 
c^trif/7 ///oi'ti.y !^/ntu/fatieoiis'fj/ zerfh the strain^ and both arc 
in con'^cqncjice refninod in rontinnal cqnilihp io. A chaili 
in giuovos will therefore sustain as uieat a weight when 
bent oier a pullc} , as it will in a direct linCiparul conse¬ 
quently i» biiler (hnii a rope. 

• I A safe, uiuforin, and flexible nielhod of applying 
Chains ^rc less ’ ’ i t , o 

effected by tx- cliains in the working of machinery, has long befrn a de- 
posiire than sideratuin ill the arts ; for they arc but little alfoctccl by 
^ ' exposure to the weather, or the heal of manufactories, 

nliibt either produces the speedy de*structc-oc of ropes. 

_snd Ki-t This discovery is of additional importance, as it sub- 

>ix timcb as .sthules a durable article for a very perishable one, and 

gi\es employment to onr own manufactories at tJje cx- 
< pence of foreign importations.—The durability is at least 

six to one in favonrofehains. 

The author’s Though the drawing of the crane is chiefly intended to 
mahk im- ^ projier idea of the new method ol' working 

piovcuicnts. cluiins, yet it will be found to possess several other ad¬ 
vantages in point of const ruction, which are entirely new, 
and calculated to increase the safety and durability, as 
well as to lessen the evpence of that useful machin?. 
'rhemniti^c^ On reviewing the principles ol a crane, we find that 

of thp iraub- gudgeons are the points of resistance t(>» the niachiue 
Vet sc pieces arr * i . ^ » 

commonly dis- load, and consequcnfly the eliect of the transverse 

tant^from the strain upon tlie perpendicular, will lie in proportion to 

gudgeons. distance (jf the mortise, for the gib from the upper 

one ; and that of the oblique strain, in proportion to the 

distance of the mortise for the diagonal stay, from the 

lower one. 

—~-whichrc- iVotwithstanding these circumstance's are so evident, 

. • ' 

quires a they arc seldom altcnded lo; for in general a large and 

strengllioltim- ^ . 1 , 

bci ill the up- expensive piece of oak, snnicient ofitscll to make a crane 

pitec. of double the purchase, forms the perpendicular ; tHe gib 
is mortised into it, at eighteen or twenty inches from thfr 
* top, to make* room for tiic gudgeon, as is the diagonal stay- 

at live or six feet from the bottom, to allow a birth 1be-* ' 
^ low tor the barrel. Thus the eflect of the trwisvcrse atirf 

I " obtique 



^PI.ICATjON OF 

» 

oblique strains of the f;ib ami diagonal sla}'^ upon ibcj^^r- 
pendicular, i'. increased by their distances Iroin tha 
^uilgeons^ ar points of resistance, ami the perpeiidienlar 
itself considerably wca-koued h/ morti^'cs in.nle v\ here the 
sjreatcst fitrenfijth is rcqnin'd, Jfence the Itequcnt failnre 
of cranes of the coiiunon consti net ion, [>) the bieakii:*^ 
of the perpendiculars in the ni(a'li''es. 

It appears, however, that (he various ]»ar(s of a riane liuprovrnient. 
formed of wood, cannot be connected toixether in am 


« - 


('ibt-iiou mor- 
U'C piccts. 


other vvay than by mortising ; and as (his niethod 
derabl^ ditmnhhc^ the sft'tn^lh of the I make 

use of cast-iron mortise pieces. 

The perpendicular is formed of two oak planks, each ^f^thod of 
eighteen inches wide, four (hick, and sixtetm feet long; 
these, atthcTo])and bottom, aio let into ca'^t-iroii mortia' 
pieccb, which retain the jilanks ten iiu lies asnmJtr. 'riie 
barrel for the chain, works between them. The piece at 
the to^) contains ia the middle a dove-tailed mortise, into 
xvhich a stock for the gib is lived; for greater securitv, 
an iron bolt goes through tlie whole; the stock projects 
two feet from the mortise, and a plank eighteen inches 
deep, and four thick, is bolted to each side of it to form 
the gibj the interstice between the planks forming a birth 
for the top block to slide in. The diagonal slay is ot the 
same dimensions, formed in a siinilai mamier, and con¬ 
nected to the perpendicular, by being let into the lower 
mortise piece. 

In this mode of construction^ scarcely any part of the Advantages of 
fiinher is cut away j and the strength of the materials, so dctulcd^^* 
far from being diminished, is augmented by the cast-iron 
mortise-pieces, (he ^ib is brought much closer to the 
upper gudgeon, and the centre lines of the perpendicular 
and the diagonal stay, crossing each other at the top of 
the lower one, pladbs the whole strain as qear as possible 
in a line with the gudgeons. The business of the perpen¬ 
dicular becomes in consequence little more than that of a 
mere prop, and consequently requires no greater strength 
of materials than the diagonal stay. 

The top block is made of cast-iron, and has a groove 
three incites deep on each side, for the purpose of em- 
)?raciug the planks which forpi the gib. 

^ Tq 



AVmtAttON Of CHAXNi. 

To prevent tiie ioconTenience of the dirt of Ihe floor 
getting into the brass of the lower gu^eon, and thereby 
obstructing the rcvoltftion of the crane, those parts s^re 
reverse to the common way, the gudgeon being flxcd in 
the floor, and the socket par* ./hich embrace if is cast in 
the bottom of the mortise-piece, as is also * flannel to 
convey oil to the gudtf^'^r 

Reference to Mr. Git her t Gilpin^ Cutne PtaicIlL 

Ftr 1 4. 

Description of Fig, Represents tht r’* all itspairs complete, 

the crane by j * i 

reference to ready t„r work. 

the plate. A B, The T'^ipcrd^culaj, of two oaAc.n planks, 

earb p> teeni^chc" wid thi^j and'sixteen 

feet let into cast-'ron monisr pieces C D- 
EE, Tbeba .r* "or the cl whi^ti w^rks between th||'^ 

' two plai ksof ^ ri Ciidunla^ v 

F, The top piete, in the wnddle a*dove- 

tailf 1 r t' iuro inch SI, a STock for the gib, 
is fi^ed , I non b^U goes through the whole, for 
greattr -.ecuiitj Ffi? stock projects two Icet 
from the uioitjm, d tw'O planks 1 K^eighLcn 
in^fus'Vt ^iir th*ck, are bolted one on each 

ficlo cfd t an the gib, the interstices between 
th 3 >c pi’ \ *ornuiig a birth or space for the top 
block ' i s.idt in. This block is made of cast 
iiou. 'ifd hast »rooTe tl se inches deep on each 

M, Tiic cudgonai stay is of the same dimensions as the 
gib, formed in a similar manner, and connected to 
the perpendicular by being let into the lower mor-* 
tise-piece D. 

N, The handle or winch which turns a small pinion O, 

fixed on the same axis; this ptuion worke In the / 
teeth of the wheel P, moving on the same axle as 
the barrel E, on which the chain R lies in spiral 
grooves. 

S, The block and hook by which the goodd are raisell. 
Fig* Is a side view of the handle N, pinion O 

toothed wheel, and the barrel £ pkced betwixt 
the two uprights A B. 


m 

Lower gndge* 
otu 

t 
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Fig* 3, Show* upon an enlarged scale part pf the barrel E, DcBcrlption of 
and some of thq chain lying in its propeyp position the crane by 
in one of the spiral grooves^ or channels: it is to the^p^latc.^ 
be noted that the lower edge of one link lies in 
groove, and (lie link upon the surface of 
the barrel, and that by ^his means the chain is 
prevented froT^t twisting nx winding upon the 
barrel. 

Fig* 4y -5i-'Mrs a section of part of e barrel E, in order 
to point ou ^carly the maimer in which one link 
’ies'*'* 'v'\ the other link on its outside; it is 
contrasted ' ^ Fig. 7, the old rr^'thod of working 
chai» * 


Construction of 'he Anchor xul Pa ??,* Graha}?i's dead 
beat Escaprmtnf. Bjj Mr BryNLix, 

Tc Mr. NiriiuL?oN. 

SiPj 

-A.S I have always found ihc r* i . .g method of draw¬ 
ing the dead beat escapement or c. rks vp y useful and 
correct in practice, if you think ivatjerv ^b a place in 
your valuable Journal, by inserting it, G.ne assistance 
will probably be afforded to woAkincn a tiiat branch of 
mechanics: and you will oblige 

Your’s, 

Norwich^ J. BENNETT. 

6ih August^ 1806. 

Draw the line A B (fig. 4- pi. III.) on which describe the Construction 
circle B the size of the intended swing wheel: then, accord- ^nd^pallcTs^f^ 
ing to the number of teeth the pallets are intended to scape Graham’s dead 
over, say. As 60t is to 360, so is double the number in- 

* Certificates of the highest respcctahility are mentioned in the 
Transactions, which were sent to the Society in proof of the ad¬ 
vantages derived from sixteen months daily work of chains applied 
in this method^ 

t The first proportion must always be double the number of 
|ceth in-the swing wheel. 


tended 



134 


graium’s escapemext. 

Coastroction oil® more to that proportion; thus, suppose th« 

of the wheel number intended to scape over was 9, double of which is 

Md pallets for 18 ^ to which add one, makes 19 ; then work it thus : 
Grabamsdead 

19 


6 , 0)68 1,0 

114 which is the exact sp^co 
taken up by nine teeth and a half, half of w hich is 57 ; 
then on the circle already drawn set oif on each side the. 
line A B, from an exact line of chords, 57 degroc'.; from 
which points draw lines to the centre of the circle, then 
on these points w'here they intersect the circle, erect per¬ 
pendiculars, and prolong them till they infeTsect in the 
line A, and this intersection is the centre of motion for 
the pallets, from which centre draw'^ the arch C C, 
through the circle w'liere it is intersected by the lines 
from the centre, or those points wliere the 57 degrees 
fail; tlie arch thus drawn is the receiving and leaving 
pads of the pallets, the inclination, or inclined plane of the 
pallets to form an ai.gle of 60 degrees with the lines 
draw n from the centre of the wheel to its circumference; 
thus, from the point (js a centre) where the arch C C 
that forms the pallets intersect the circle, draw half a 
circle D of any s’ze ; then for the receiving pallet E, set 
off from the point / an arch of 60 degrees, which WlH 
fall on the circle at g, then from that point, and the in¬ 
tersection of the arch C C with the circle B, draw a line, 
w'hich gives the inclination of the pallet E; and for the 
leaving pallet G, make a similar circle, and from the 
point h set off 60 degrees, which will fall on the circle at 
7 n^ and draw a similar line as before, which gives the in¬ 
clination of the pallet G. 


InvestigatioA 



t*EAP A CAARIAOE* 


ISS 


. v«i.. 

Investigation of the Principles tchick she^ that it zcould 
be much safer to jump from the Back than from the 
Side of a Carriage zchen run azcaif zeith bjf unruly 
Horses. In a Better from Esq. S^e. 


To Mu. NicnoL‘«oN. 


As 


Sir, 


Great Marlborough Street, Sept, 17, 


so many accidents continually happen from the de- 
strncthc expedient of leaping irom the side of an open 
carriage horses are running away with it, per¬ 

haps you may be induced to insert this in the Philoso¬ 
phical Journal, in which I attempt to determine how far 
it may be safe in such eases to leap from the back of the 
A'chiclo. 1 hope it will be found correct, but I submit it 
w ith due deference to youiself and others. 

Jn the following calculation, setting aside the resist¬ 
ance of the air, J suppose a young man (for it is a young 
practice to put an unruly horse to a carnage) able to 
sprint^ two feet perpendicularly against the force ol gra- 
vity; but in Tailing one second, he, in common with all 


It 19 more ad- 
viseable to 
jump from the 
back than from 
the side of a 
carriage in mo¬ 
tion. 


Estimate of the 
velocity of 
jumping. 


bodies, would acquire a Velocity ot 32 feet per second, 
and have fallen through a space of 16 feet; and the spaces 
described being as the squares of the velocities, a man in 
ialling 2 feet acquiics a velocity of 11 led per second, 
and this equals the rciocity with which he first springs 
fiom the ground. 


Suppose the carriage is moving at the rate of 12 miles A man can 

an hour, and a man springs from the back of it at an 

1 r T . . / , horizontal vc- 

angle of about 40° from the horizon with a force as iocity of six 

above equal to about 11 feet per second; this force esti¬ 


mated horizontally will be about 9 feet per second, and 

the effort ot the air, so far from resisting, will be in 

favour of the horizontal projection ; this 9 feet per 

second, or 6 miles per hour, deducted from the 1*2 mi)cs, 

lea?ves 6 miles per hour for Ifie actual horizontal velocity wluch de- 

of the man after his leap, whichf the force of the air will ducted from 

somewhat lessen, and this, with the accelerating force of 

gravity, leave six— 




OLTBAMiHINE* 


4 


ft / 

—• m Ac op¬ 
posite direc¬ 
tion. 


If a mg be 
hung low, the 
leap will pro- 
baUybeeasy. 


gravity, will carry him downward in the projectile curve, 
and (whatever may be the height of the vehicle) he will 
come to tlie ground with nearly the same force as if he 
had leaped from it while he was standing still, only that 
he will fall in an opposite direction, and must take care 
to throw himself in such a position that he does not fall 
backwards when he touches the ground. 

From the result of this calculation a person run away 
with in an open carriage may judge how far this mode of 
escaping will be preferable as to safety. 

For instance, if a gig is hung so low as to be an easy 
leap when standing still, he will probably receive little in¬ 
jury by leaping out of it when it is going at the rate of 
15, or perhaps even 16, miles an hour, bu^ijpt more. If 
he ventures to jump out at the side, the violence with 

would be almost double^ 
although the height might not be so great. 


which he would fall to the ground 


J. E. CONANT* 



IX. 

Memmron Ulit amarine^ hy Mes^rs^ Desormcs and C|^ 
MENT; read to the Class of Physical and Maihemoiticol 
Sciences of the Institute^ J<muary*i7j 1806*. 


Ultramarine 
Aot yet cza- 
mined. 


One crystalliz¬ 
ed specimen of 
UpU lazuli. 

process of ex¬ 
tracting ultra* 
marine. 


The fine blue colour known by the name of ultra- 
marine, has not yet been an object of research to die* 
mibtb, who have hitherto turned their attention to the 
lapis lazuli^ which may in some sort be considered as its 
ore, and which has never exhibited itself in a crystalline 
form, except in a single spedmen possessed by Mr. 
Guyton. 

To extract the ultramarine from its ore, a process is 
employed, to which art oiTcrs nothing analogous, and td 
the theory of which we are totally ignorant. This pro¬ 
cess consists in levigating the lapis lasuli, and miiungit 
wdl with a melted composition of resin, wax, and linseed 
When these are thoroughly mixed, the campouAd 
Is suffered to Cool, and then well ground witk apesHe^ 


^ Annalet dc Chimle, Vol. LVIl. p. giy# 


or 



IfltRAlfARrKS. 


137 


or a roller, in warm water. This water becoming turbid 
is thrown away, and fresh substituted, which is soon per¬ 
ceived to acquire a fine blue tint. When this is suffici¬ 
ently loaded with the colouring matter, it is put by to 
settle, and more water is taken, which likewise assumes 
a blue colour, but less intense than the former. This is 
repeated^ till the water acquires only a dirty grey hue. 

From these waters a powder is deposited, which is so 
much the more beautiful, in proportion as the lapis lazuli 
was more rich, and according to the order in which the 
water aflfording it w^as employed. The gangue of the 
ultramarine remains behind in the cement. 

We employed in our researches ultramarine of various The finest ul- 

qualities: bui!?*(!bat used in the experiments from which we cm- 

^ ‘ ployed jn this 

have deduced the approximate proportions of its consti- analysis, 
tuent principles was of the greatest beauty. Only two Only 2 or 3 per 
or three per cent, of this was obtained from a very fine 
lapis lazuli; yet still it was not perfectly pure, though it 
was at least fifteen or twenty times as pure as the stone 
from which it was taken. 

The following arc the results of our labours: 

1. The specific gravity of ultramarine is to that of 
water as 2360 to 1000- 

2. This substance, as afforded by the preceding pro- of fre 

cess, contains oily or resinous matters decomposable by 

fire: their coal burns completely in contact with air: the 
ultramarine grows red, and as it cools resumes its former 
beautiful colour. In this operation it loses a little in 
quality, and requires levigation to reduce it to the state 
of finenesss and softness it at first possessed. 

3. With a more violent fire, perhaps of 1500° of the Fused Into a 
centigrade thermometer [2332° Fahr,] the ultramarine black caamel 
fuses into a black enamel, if the cement mixed with it 

have not been completely burnt away; but, if this have 

been done, into a transparent and almost colourless glass._ or colour- 

Jn this fusion it loses twelve per cent, of its weight. less glass. 

4 . Treated in the fire with borax, it readily gives a very with, borax; 

, transparent glass; and sulphur is evolved, with a little 

caihbonic acid, '^tbe quantity of which varies according to 
the quality of the ultramarine. 

5. Exposed to the action of the galvanic pile, the oxi-volta's pile ; 

Voi*. XV.— Oct. 1806. T genating 
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ULTRAMARIW*. 


cxigen gas; 


hidrogen gas 


sulphur; 


genating end completely deprives it of colonr^ but the 
hydrogenating extremit) occasions no change. 

6. Oxigen gas changes tl»e colour of ultramarine ex¬ 
posed to a re<i heat, causing it to assume a,dirty greoa 
hue, with an augmentation of weight of one per cent., 
Owing probably to the formation of sulphurous acid 
M’hich adheres to it, 

7. Ilidrogen ga^ in the same circumstances changes flic 
Colour of lilti’amaririe eoni])Ietcly, imparts to it a reddish 
colour, and takes from it sulphur. There does not ap¬ 
pear to be any water formed, but there is a loss of weight 
somewhat exceeding that of the sulphur. 

8. Sulphur in fusion does not rob it of colour, and 

after being driven ofl‘by volatilization, the ultra¬ 

marine as beautiful as before. 

sulphuratcdhi- 9. Liquid iiulphurated hidrogen has no action upon it. 

Umewater- lime-water the same may be said. 

water of bury- H. Water of barytes, assisted by heat, deprives it of 

colour,, and is afterward found to contain silex and 
alumine. 

rnmcral acids; The sulpliuric, nitric, muriatic, and oxigenated 

muriatic acids presently deprive ultramarine of its colour. 
I'he first three in a concentrated state form with it a very 
thick jelly, the fouith dissolves it almost entirely. 

If the sulphuiic and muriatic acids be diluted with 
water, sulphurated hidrogen is evolved. The action of 
nitric acid produces nitrons gas and sulphuric acid. 

13. The acetous acid acts upon it in a similar manner, 
but more weakly. 

14. Potash and soda in solution heated with uitrama* 
rine diminish its weight, and arc found to contain alumine. 
They do not alter its colour. 

If pure potash be heated strongly on ultramarine, its 
colour is destroyed, the result of the fusion is r^isb, and 
comports itself nearly as if the ultramarine were an 
argil, or a stone composed of silex and aluminc. 

15. Ammonia has no action upon it. 

16- If oil be heated with ultramine, the weight of the 

latter is diminished after being washed in an alc^ine solu¬ 
tion. 

17. The analysis of ultramarine appeared to us more 

difficult 


c^tous acid; 


a 


alcaii 


s: 


pure potash; 


ammoiu.t; 

oil. 


Didicult of 
an<ily9}%. 
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difficult than that ofastone of an analogous composifion 
would be, though itisTery readi!}'attacked both by acids 
and alkalis* The disunion of its jirinciples is not com¬ 
plete till after the most decided aclion of each of the 
reagents employed. 

The quality of the ultramarine Ave used, wliicli we Component 
cannot consider as perfectly pure, and the variation that 
must occur in the proportions of its constituent })rincij)Ics, 
induced us to study their nature rather than their quan¬ 
tities. To the knowledge of each of tliesc princqdes we 
devoted a separate portion of ultraniarine; at)d it is froiu 
these results united, that we conclude a hundred parts of 
ultramarine to be composed nearly of 

Silex.*_35 S 

^lumine. 3i 8 

Soda . ..23 2 

Sulphur.3 1 

Carbonated lime.3 1 

100 O 

We always experienced a loss of about five per cent.; Loss, 
flometimes more. 

The carbonated lime wc discovered is not essential to Carbonate of 
the composition of ultramarine, any more than the iron, 
w hich W'C did not meet with in ultramarine of the first 
quality procured from a lazulite little charged Avifh sul¬ 
phurated iron. It is not the same witli sulphur, Avhich Sulphur, 
ahvays occurs. 

The following is the mode in which wc ascertained the Processes of 
nature of the four substances, thatappear to us essential aualyzatiou, 
to ultramarine. 

Thirty grammes [an ounce] of fine ultraminc, heated 
with sulphuric acid, left a residuum weighing 14 grammes. 

The liquor on evaporation exhibited a few crystals of 

alum^, and a great deal of sulphate of soda in long AUiminc ami 

needles. 


* It is probable that the ^cali, which occasioned the crystalHz- 
fldon of this sulphate of alumine, was pota^ proceeding from the. 
ultramarinewe do not affirm this, however, because we had not 
secured the salt from fhc ammoniacal vapours, that might hav^ 
existed in the laboratory. 

T 2 


All 








140 


riTRAMABINE. 


phuric acid ia* 
dicated. 


Silcx. 


All these crystals and the remaining liquor afforded by 
means of amn)onia*6*85 of dry alumine, and Q’60 of sul¬ 
phate of soda fused by fire. 

These more We found by other experiments, that the alumine and 

Sihric acid*in" Were coinmonly in greater quantity than the action 

of sulphuric acid indicated. 

By passing oxigenated muriatic acid gas into water in 
which 20 grammes of ultramarine were kept in constant 
agitation, 18‘48 were dissolved. The renmining 1*52 had 
all the characters of silex. From the solution we ob¬ 
tained 4*6 of dry alumino, as much muriate of soda as 
contained about 4 grammes of alkali, and a portion of 
sulphate of barytes containing 6 tenths of a gramme of 
sulphur, supposing it to be composed of 33 per cent, of 
sulphuric acid, and this acid of 32 per cent, of sulphur. 
The quantity of silex was not well ascertained. 

If 5 grammes of ultramarine be fused with 20 grammes 
of potash, and the compound be treated with alcohol, 
its weight is diminished one gramme, and the alcohol 
contains very little silex and aluniine. This loss is evu 
dently OAving to the soda of the ultramarine, Avhich quits 
the other principles, because their combination has been 
broken by the action of the potash in the fire. 

On treating ultramarine with carbonated soda, we ob¬ 
tained from 10 grammes 3*3 of silex, possessing all its 
peculiar character's in a manner less equivocal than was 
sometimes the rase, w'hcn it had been procured from 
ultramarine tieated by acids or caustic alkalis. We had 
Mixture of supposed, that this was oAAing to a mixture of some fo- 
su^ancc*^'f^8- rcigo substan ce, but wexverc unable to detect any. To 
pelted ascertain this silex we had employed the ordinary means ; 

and among the rest volatilization by the fluoric acid, 

‘ which deposited a jelly in the wafer it was passed 

through. 

Results. Thus the ultramarine afforded on decomposition silex, 

alumine, soda, and sulphur- 

Theory of the we bear in mind, that this valuable substance, as 
process of cx- ^ * , 

trfictioa. famished by the process of its extraction, contains olea¬ 
ginous particles; that soda is OTte of its constituent prin¬ 
ciples; that the fir^t Abaters used for washing away the 
ultramarine from the cement, with which its ore had been 
1 incorporated, 
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incorporated, are soft to the touch like an alkaline lixi¬ 
vium ; and that the^' leave an alcalinc lesiduum on eva¬ 
poration ; it will be easy to deduce the following theory. 

The cement with which the lapis lazuli is mixed is in- Theory of ul- 
tended to impart oil to tho nltramarsnej to form a kind of ^ramangc. 
soap, which the warm water carries away, rendering it a 
little soluble; while the gangue remains united to the 
cement, in the midst of wdiich it is far from being so 
easily wettcu as the ultramarine, because of its want of 
soda; in couseqiience of which it cannot slip like the 
ultramarine from the fatty, resinous substance, that forms 
a kind of net for it. In short the process of extraction 
of ultramarine is a real saponation ^.savonnagej ; an 
expression in which we hope we may be indulged on ac¬ 
count of itslHTiess* 

These are the conclusions, that we think may be drawn 
irom our labours, without being too bold. May this first 
attempt on a substance so little known and so singular 
be followed by its artificial production^ 


X. 

Abstract of a Memoir on Human ITair^; read at the 
National Institute on the 3rd of Marchy bij M. Vau- 

QUELIN t- 

HE principal objects the author proposed to himself object of Jn- 

was, to investigate the nature of the animal matter of quiry;the sub- 

which hairs are formed, and to ascertain whether there 

were any thing analogous to it in the animal economy. 

In the course of his experiments, however, phenomena ^ 1 ^^ 

presented thcijiselves, which, appearing foreign to the phenomena to 

principal substance, led him farther than he had intended, examine the 
T ,., , . ■* , colouring mat- 

It did not originally enter into his plan, to inquire whence 

the various colours of hair are derived, yet on this sub¬ 
ject his attcution was most employed. It is only, ob¬ 
serves Mr. Vauquelin, by attending a long time to. the 

• Annalcs de Chimie, Vol. LVni. p. 41. 

t Messrs. Chevreuil and Caballe, two of Mr. Vauquelin‘8 pupili, 
aitifttcd him in malcmg the expcrincata recorded in this Memoir. 

same 
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same object, carefully observing the phenomena that 
occur, and meditating on the causes lhat have produced 
them, that we arrive at results, which it was impossible to 
have foreseen a priori. He does not flatter 4iiniself, 
however, that he has penetrated all the secrets of Nature 
in this respect,’ and he offers his ideas with thatdiflidence' 
which we ought to feel in researches of such difficulty* 
But he gives an accurate description of his experiments: 
he comparer them, discusses them, and draws from them 
these conclusions, that appear to him most natural. Of 
the principal of these experiments, and the corollaries he 
deduces from them, w'e shall give a concise account, 

I boiled hairs in water for several days, says Mr. Vau- 
quelin, without being able to dissolve tjyjm; yet the 
water contained a small quantity of animal nlatt^, aa 
was demonstrated by nut-galls and other reagents. 

It is probable, that this matter, which imparts to water 
the property of becoming putrid, is foreign to the sub¬ 
stance of the hair itself. From this experiment I infer, 
that at the temperature to which water can be raised un¬ 
der the pressure of the atmosphere alone, hair is not 
soluble in it. 

I effected their solution, however, without any altera¬ 
tion in Papin’s digester, by' regulating the degree of heat. 
In this operation^ if the heat be carried beyond a cer¬ 
tain point, the hair will bo wholly or partly decomposed; 
as is shewn by the ammonia, carbonic ^^.cid, and empyreu- 
matic fetid oil, which is found in the solution, to which 
the oil imparts a deep yellow colour. 

In either case a large quantity of sulphurated hidrogeu 
gas is evolved, which acts strongly on the sides of the 
copner vessel, turning them black. More is found if the 
heat be raised to a higher degree, which seeiis to indicate, 
that this matter is produced during theoperation- 

If the hair employed were black, or if the heat were 
not sufficiently high to decompose the hair, a black mat¬ 
ter remains, which falls dow^n very slowly, in consequence 
of its minute division and the consistence of the solution. 
This substance is composed chiefly of a Mack 6il, as 
thick as a bitumen, a little soluble either in alcqhol or 
alcalis, with iron and Sulphur perhaps united together*. 

Red 
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lied bair leares a jclloirish red residamny in^ which are red hair a re<L 
fodnd a great deal of oil, sulphur, and a little iron. 

The solutions, when they have been filtered, hare Action of rc- 
scifrcely any colour: concentrated acids render them tur- 
bid ; but an excess of these reagents restore their former 
transparency, and weak acids produce no change in them* 

The infusion of galls and oxigenated muriatic acid form 
in them copious precipitates. Silver is blackened in them, 
and the acetate of lead Is precipitated brown. These 
solutions, evaporated with all due precaution, did not 
assume the consistence of jelly on cooling, but remained 
glutinous; whence I concluded, that the substance of 
hair is not of a gelatinous nature. 

The acids Sunn more copious and deeper coloured pre- 
cipitates in the solutions of hair effected at a higher tern* 
pcralure, in consequence of their decomposing an axnmo- 
niacal soap, which does not take place in the former 
case. 

1 have likewise dissolved hair, both black and red, in Solution in 
water containing merely 4 per cent, of caustic potash* lixivium* 
During this solution hidrosiiJphure of ammonia is evolved, 
which seems to aunounce an incipieiit decomposition of 
the black hair, leaving a*black residuum composed of a 
thick oU, still a little animalized, with iron and sulphur* 

After the solution of the red hair, a yellow oil containing 
sulphur and a few atoms of iron remains. 

In these solutions^icids form white precipitates, soluble Action of adds 
in an excess of the acids* When these precipitates are 
thus redissolved in acids, at the expiration of a certain 
time an oil appears on the surface iu the form of a pellicle 
with the prismatic colours. 

The solution of hair in potash precipitates lead of a of lead, 
black hue on ^count of the hidrosulphuret it contains. 

That of the red hair appears to contain most. When it 
has been freed from Sulphur by exposure to the air, it 
has only a smell of soapsuds, like which it becomes 
mouldy. 

Each of the, acids acts in a particular manner on hair. Effects of the 
The sulphuric and muriatic acids assume at first a fine different acids, 
rose colour, and afterward dissolve the hair. The nitric 
acid turns hdr yellow, and likewise dissolves it by means 

of 
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atance, iron, 
and sulphur. 
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gas. 


Destructive 
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of a !»cat. 'Iflie sdb^tiou exhibits cm its sat^ce a 
black if ^&te hairiret*e of Ibat colour, and a red oif if 
hair' ^eiNe red. Both these olfs intimately 
white, and become coivcrete on cooling* 

This same solution, properly eTajmrated^ allorda mucii 
oxalic achl ; and the uncrysiailizatile Inothor water con¬ 
tains the bitter substance^ a great deal' of iron, and saU 
phurk a«?id arising from the saljjhnr of the hatTi 

The solution t/f red hair in nitric acidcontairw less iron, 
but moro sulphuric acid, than that ofbtaf^ ba^. ^ 

Oxlgenated muriatic acid gas at first Whkeiis half, soon 
after softens it, and reduces it to the form of a tiscous 
and transparent paste like turpentine. Ttiis is hitter and 
parfly soluble in water, partly in alcohol. ^ 

From hair subjected to the action of fire in a close 
apparatus I hare obtained the same products as fropi any 
other animal substance, with this dtflbreffoe, tfrat it fur- 
nishes more splphur, and gives out very little ^as. ft 
leaves in the retort twentyweight or thirty hundredth part 
of coal. 

By incineration they yielded iron and manganese,* 
which impart a brown yellow colour to tho ashes; phos¬ 
phate, sulphate, and carbonate of lime ; a little muriate 


of soda; and a considerable portion of silex. The 
ashes of red hair are less coloured, because they contain 
less iron and manganese; those of white hair likewise 
contain less, but we find in them a gr?at deal of magnesia, 
at least a great deal with respect to the other principles, 
for hair scarcely yields above *015 of ashes. 

Alcohol ex- Alcohol extracts from black hair two kinds of oil: 
fr^*black^ which on cooling subsides in the form of 
Lair;— fitfle shining scales, the other, which sgjarates as the 

alcohol evaporates, is of a greyish green "hhe, and ulti¬ 
mately becomes concrete also. 

and from red Red hair likewise affords a White cotxCretC oHifte spCr-* 
but different. the alcohol on Cvaporatiori lotS f^l jtno^ther 

oil as red as blood. What is remarkable And int fe r etftflig 
in this erperhnent i8> that the reddest hair Atibjt^ed tbit 
becomes of a deep brown'or ctiCsliut Colbi^r I whi^Cfe I 
conclude, that the colour of rbd hair i3!x>wi% td 
presence of this Oil. ‘ u * 

From 
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F#on (Ite e^ipe^knoiits fela«| 44 n <lte MemoHr of M«. 

V^aaqdolin, a gr^ HHAiJto olf which, b(;ing m^foly ac- 
$es80ry to the prlnoifsd object, have omitted, it ap. 
pears, that black bfiir it fomed of idne different sub- 
stances, namely: w 

1 An aniawtl matter, which constitutes' the greater Gonstitaent 

part} ‘ GIT 

§4 *A irbite «dn«re!;«^ oil tniimall quantity: ^ ^ 

3 . Anoilier oil of a greyish colour, more aban* 

dant than ^ former ; ‘ 

4 . If 0 ii| the state of which in the haiy is aucertaia; 

5 . A few particles of oxide of manganese $ 

Phosphate of liiiie$ « 

T. Carbonate of lime in rcry small quantify $ 

Silex, in a eonspicttous quantity ; 

0 - LosUjr, a considerable quantity of sulphur. 

Thesadie experimeuts shew, that red hair differs from Difference of 
black qply in containing a red oil instead of a blackish * 

green oil f and that*^lute hair differs from both these and of white. 

’ only ia the oil being nearly colourless, and in containing 
phosphate of magnesia, which is not found in them. 

From this h^nowlodge of the nature o^' the constituent Canles of the 
principles of hair Mr. Vauquelin thinks we may 
for the various colours that distinguish it. According to 
him the black colour will be Ob^ing to a black and as it 
were bituminous oil, and perhaps likewise to,a cornbina^ 
tion of sulphur witB iron. Caiotty and llateu hair will 
b('occasioned by the presence of a red or yellow oil, 
s^hich when decjH’^st, and mixed \vith a bmaii quantity of 
broum oil, produces the dark red hair. Lastly, white 
hair is owing to the absence of the bl^ck oil and sulphui^ 
ated iron* He beiicvea, that in the carrotty and flaxen, 
as w^l ax in the white, there is alwa^ s au excels of sul¬ 
phur; sittcc, on the application of white metallic qvides BUckMcd by 
t« thern^ «uck as those of mercury, lead, bismuth, &c., oxides, 

they giOW black very speedily. The mannep in which 
this substancwactsnn metuMic bodies loads him to suspect, 
that it i» C 0 {[i)tj^ined wi^ bidre^^ 

atfotepts n^xt to exjdaSa the teness sud- 

Pfot^iced ^wldoaly la. l^e bair of pev^oas struok vfth ***“*yP'’‘^'“^*** 

or great tiSfrW*' To expl^^ this, be says, 

. VoL, XV,—Oct, U “ <#6 
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nature ^derg<>es a revotutlcm/andthe natttVdl functions 
sre^U couseqnmCfi suspfmled or changed^ agent is 
developed in the sadmal economy, urhiclr, passing into 
tl|p hair, deccne^pses the colouring matter. But what 
ageM cen fopoduce this effset ? The acids alone appear 
capable of it: aiteaat this is certain, black Hair immersed 
some fime in timoj ^p^teolarly in the oxigenoted mtri- 
atic head, ivrhitens veiy evident* 

The r^id production Of an acid In the m*id|!hleo0notn^ 
^oes not appear to him impossiUe, considering that a &t 
of anger ia men, as as in inferior ammals^ is «udi<deat 

to change the nature of certain of their fluids, and render 
them rfiaomoas; and seeing that the galse^ic fluid fre* 
qaently pcoasions the formation of- an acid or an alkali, 
according to circumstances, both in animal and vegetable 
substapees* As tp the whitens produced gradually by 
age, he ascribes this to a deficient secretion of qplonriiig 
matter. ^ 

Properties ow- In hair, exclusive-of the animal matter that forms its 
lo^ng matw. which is the same in there is a c<dourkig 

matter,^at may be sepaiutal from it, and the hue of 
which varies according to the kind of hair of which it 
constitutes the distinction. To this fatty substance Mr. 
Vauquelin attributes the suppleness, elasticity, and uu- 
alterability, which exist in hair: to this substance too is 
owing no doubt the property it has of burning so rapidly, 
and that of forming soap abundantly with alkalis, 
fts animal «ub- After having treated of the colouring matters of haiv^ 

he endeavours to characterise the animal fnatter, thaybrnts 

*■ « 

its substai^) by comparing it with a^l those of which 
we bare any hoowledge. Without relating all the expe> 
« rimeotB he has made in this respect, we shaU^bserre, that 

“ neither gda- jt jg |pslatioQ, since its s^jiu^n ia wat^, which » 

’ difficult to effect, aever bocomf^ ^ yeHy pa wrape|!atiiea4 

nor albumen t neither is it albumen, fox this wpiUd nii^ W 

ipg water wit\|p«t b«lng, deenm^^df its 80%,^^^ 
would be differently affected by i(B««aa 4 s,.,s( 
but mncM», or llhc bmpour jto which the i^lgnce 

”* nearest, if it be not absolutely the same, is, according |a 
Mr. Vaa^uelin,, that which physioisgists hobh 4M$na^ 
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hyihcimme of mucLlage, irhich U ttdl- 

thMg.eUUHCiiof albtfntec. 

^his btiniour yghkih is secrctei^ in tb« nostills, mouth. Mucus, 
^pphagus, trach^ stomadi, bladder, and aB the cavides 
of! the body in general j imparts to w4t«r considerable tte- 
CofeUy, and the property of frothing greatly On agitation* 

In certain species of coryza it my be drawn out into in Rome dis- 
threads lUse thefiubstaace of silk or the web of the spider 3 cased sutes ap- 
retains its transparency and flexibility after desicatioil^ 
and Mr. V^uqueiin has no doubt, that it Would perfectly 
resemble hair^ if it contained a little oil. 

The epidermis, nails, horns, W’‘ool, and hair of beasts . Other parts 
4U general, are formed of the same animal mucus, atia 
equally include in their composition a certain quantity of 
oi4 which imparts to them the suppleness and elastic!^ 
they are known to possess. 

Mr, Vauquelin has begun an examination of the hnmotir Hflmour of the 
o( tht p^ica polonicUy with which he was furnished by phea, a super- 
Mr. Alibert, physici^ to St. Lewis’s Hospital; and frqpi of the i^turof 
what he has done, he is led to believe, that it is of the hlir. 
same nature as the substance of the hair, but secreted in 
gieater quantity than the formation of the hair requites. 


XL 

Abstract of a 3feMoir on a ncic P^nctple m Meteoric 

Stones: A. Laugier'*^. 

Ever since the English chemist Howard, called Compositionof 
the attention of philosophers and naturalists towards the stonci 

stones called metooric, all chemtsts who have repeated 
the experiments laid down in his interesting memoir, liavp 
obtained similar results. They all agree that whatever 
the time, or wherever the place in which these stones have 
talie% their component principles have been the sslme, viz. 
silex, iron, manganese, sulphur, nickel, with a few acci¬ 
dent traces oHime sduinfna.. We sel^ in comparing 
the results ofwdfllllb that these principles exist in 
Terjr noarfy" pr^^oos. , M. Proust 
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aitnovnced |:)ic of manganese in the meteoric 

stones analyte &y him, nHf^ch fact is conSnaed Hjr 
chemists whd k4lie 5tni^ bestowed their ‘attentkra «n this 
subject- ^ 

M. Laugicr, professor in the p%Bmut»eatlccd sebaol of 
Park, assistant naturalist and oj^ci^tor of anaiy^s tntbc 
Mnsctnn of Natural History," In analysing a meteom 
stone which fdi at Wrona hi 1633, has discovered ^ a 
princtplb hitherto unobserved in stones of this kiiid« 
l*hls principle is ehromey and is the subject of the Resent 
metnoir- 

It is very probal/lc,’’ says the author, that I 
should have overlooked the presence of Chrome, had I 
not deviated from the nfethod ofanal} sis usually atlopted. 
Acids have ah\ j}s been made use of, whieWarc perhaps 
the most natural and commodious agents ; bnt in this 
case 1 cmplo\ed caustic alkali, wliich has the advantage 
of indicating the presence of chrome, however snia!\ may 
be its qtianHty, whilst it remains almost impercepHbfe 
when held in solution by acids, particularly if blended 
uith any quantity of iron, manganese, ^c.*' 

The following is the author’s mode of separating the 
chronu*, and of determining its proportion: He dissolved 
one part of the stotte in three parts of caustic alkali, and 
washed the mass with distilled water, which received a 
yellow colour, or a greenish-yellow from the manganese : 
on leaving the mixture to settle, the manganese fdl to the 
bottom, and the liquor rc*gamed its pure jellow colour. 
The'lolution was then remixed with the washing, and 
after being sufTicidlitly diluted with water, to prevent the 
prccipitaUon of (he sil^c, super-saturated with a slight 
excess of nitric arid. Recently prepared nitrate of mer¬ 
cury, at the minimum, was poured into tins solution, which 
immediately threw down a red orhngc-colcmred )[vrecipi- 
tate, or^chroinato of mercury ; this was suffered to retoain 
till the next day to subside, when the supernatant liquor 
was decanted, and the precipitate washed In several wa¬ 
ters, until depff^od of all taste; it was then thrown into 
a platiua crucible., the water cTa;^erated,aj|id^tWehr^r^te 
c»f merctiry desication doebmf^^d intto^lppeeil ^kle of 
ckrotne, whose qdairtity amOwated to about 

part 
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part of the weight of tho/Stwie operated upon. This green 
residuum all the qnalkk»» of oxiUo of chrome^ 

As the stone of Vei^a is simUax in its physiesU pro- Other siones of 
perties to other meteoric stones, the author of this me- 
luolr wished to ascertain if others also xontaiitod the 
chrome found in that of Verona* He accordingly exa¬ 
mined fragments of the stones which fell atlSnsishmm, at 
rAigie, at Barbotain, near Bordeaux, and recently near 
Apt; in each of these four stooes he discovered the pre. 
sence of chrome. It is remarkable that the stone of Vo. 
rona, wherein he first observed this metal, is of all .the, 
fne, that uliich contains the least, its portion being only 
half a centenary, whereas the others contain a full cento 
nary- 

The author"draws from his memoir the following c^n. Gpcral coii- 
clusiobs, in ■vvitich he is fully countenanced by M. V’^au. cl“**o*^*' 
quolin. 

1 . That the five meteoric stones of Verona, Barbotaln, 

Eusisheim, Aigle and Apt, contain, besides tliose princi¬ 
ples already known to chemists, tlie metal called chrvmcy 
in the proportion of about one hundredth part* 

2 . That it is very probable that ail meteoric stones 
possess tills principle ; since they all resemble each other 
ill their physical and chemichl cltaraclerfi, and have all, so 
far as has been hitherto ascertained, the same.origlnr 

3. That in many coses, in order to attain the requisite 
precision of chemical analysis, It may perhaps be expe¬ 
dient jto treat the same substance with both acids and 
alkali*;; as experience demonstrates that parinciplemay be 
overlooked in one case, which will be obvious in the other. 


XIL 


Account of the dreadful Fall of the Summit a7id Part'of 
Mount Ro^enberg^ tchich happened on the 2nd‘of last 
Mcintb. 

Bern^ Sept, 7, 


iT w 

•iNrORMA/riON lately been receiced of a 
deeadfal aecid^ wUfib lutt-destroyed seTeroii.'viiiages in 
tb» csfliipii $cibvi^,r4U«ate bet^r^n tbn of 2ug 


and 
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Sadden fall of 
the summit of 
mount Rosen- 
bcTffy ovdr- 
'wliraning fire 
Tillages and 
|>ai^ filling a 


Sufferers. 


l?A%h or MOUKT ROSENBERO* 

■» % 
and Lauwertz. M. M. Freudenreich and Schlatter, du 

rectors nines, set out yesterday eve»tog, by order 

of GoterifRiCnt, to gite aidk The following are the details 

of this disaster, the most dreadful recorded in the annals 

of Swihkerland: 

^ On Tuesday, the 2d of September, at five in tho 
ereniAg, the Rnippetibuhl Rock, which'furmed the sum¬ 
mit of Mount Rosenberg, was on a sudden detaphed from 
its^tion, and at the same time part of the mountain, of 
several foet in thickness, on the western side, and about 
^80 feet in thickness on the east side, gave way, and fell 
into the valley u hich separates the lake of Zug from Uiat 
of Lauwertz, overwhelming the whole of the villages of 
Goldau, Recthan, Busingen, Iluzloch, three parts of that 
of jj^auwertz, and some houses in the villageStein. Tlie 
fall of one part of the mountain into the lake of Lau- 
wertz, about a fourth part of which is filled up, caused 
such an agitation in the waters of the lake, that they ovei, 
threw a number of houses, chapeis, mills, &c. along the 
southern shore of the lake; amongst others, the mill w 
Lauwertz where fifteen persons were killed and burii^iK 
the ruins of the buildings, all the parts of which were dis¬ 
persed with such violence, that the foundation only re-« 
mmns. This mill was situated 50 or 60 feet above the 
level of the Igkc. 

The waves also beat against the village of Seeven, 
situate at the extremity of the lake, ahd destroyed some 
houses. Two persons were killed..—In the villages which 
were overwhelmed, not ail individual escap^. Upwards 
of 1,000 persons have been vi^ims of this disaster* A 
society of travellers, thirteen in number, were on the 
road from Arth to Schwitz: nine, who walked first, 
perished; the other four, who were about forty paces 
distant, escaped. Those who were killed, were, M. M* 


Rodolph Jenner, of Brestenberg; Colonel Victor Stdlg- 
ner, of Berne; Charles May^ of Ruth ; Doctor Ludwig, 
of Arbon, in Thurgovia; Mademoiselle t)ie8bach, of 
Berthoud; Madame Diesbach, of Watteville; MadamR 
Fraukhan^» of Berthoud; and two guides^ 

Five minatliisDfficed to complete this disaster* ^ ^ 

At Schwitz, some persons iteaid 


The effects ex- 
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at a Jistaace the vapour which covered the place whor^ tended three 

the accident happened^ and which was carried towards ic^e*. Sul- 

Z ug, on the opposite side, with a strong sulphureous smelU phurcous smell 

The falling of the mountain extended from the sumnut to 

the opposite sidc^ h^yound the Lake, a distance of three 

leagues from north to south, and .a league and a (jaartcr 

from west to cast. There is nothing now to be seen but 

melancholy ruins, through the whole of that country, 

which presented the richest communes in the canton of 

Schwitz, inhabited by a brave and faithful people. Only 

thirty persons remain out of this interesting populaticm. 

Several circumstances attending this event are rery 
remarkable. Enormous masses of rock were carried Massesofrocks 
through the to prodigious distances. ^ The rocks in 
falling, drew with them immense masses of earth, of from “™™S- 
ten to eighty feet in thickness; and numbers of these 
masses, together with large bloqj^s of flint stone, were 
thrown on the opposite shore, to the height ot Irom eighty 
to one hundred feet. One can scarcely belies e ones eyes 
when one seas these phenonwna^ Every instant one sees 
houses, some forced on otie side, others cut in two, and 
separated at great distancx's; and others carried more 
than a quarter of a league from their foundations. 

The Lake of Laiiwortz has lost about a quarter of 
iis extent, but its recovered part is filled at present by the Effect on the 
waters of several Iwooks, which no longer flow. That 
rich plain, which was so beautiful, now presents a moun¬ 
tain of near 100 feet in height, q^a, league and a h^If in 
length, and as much in breadth. 

Mount Rosenberg bears E. N. E, from Arth. It 
is its western part which has fallen down ; that which was Account of the 
on the side of Artli, after descending direct towards its “oimtain. 
base, M^as suddenly thrown to the east,' and thus Arth, 

Zug, and all that side of the Lake Mere saved. The 
thickness of the mass carried down, ^appeared to be two 
feet on the western side, and ^ipwards of 150 on the east 
side. The Enippenbuhl seemed to have announced this 
misfortune so early as the year 1774, when it, detached 
itself from tile mass mountain. of 

Schwanau, elevated ^ middj^ of Lake 

expetiduced Siiid Some damage, ptirticularly its church. 

The 
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The good Hermit iras fortunately at Ensiddlen. Th^ 
long road of the Lake is broken in a tliousand places* 

Succours hare been sent with the greatest prompts 
- tude* Six hundred workmen from Zug and Schwitz havo 
gone to the banks of the Lake of Lauwertz, particularly 
the mouth of the Seven/ This small river was so obstruct, 
cd by ruins of all descriptions, wood, trees, houses, &c, 
that, without prompt assistance, the safety of all the houses 
below Schwitz to Brunnen, would have been menaced. 

/ One man had the good fortune to w ithdraw in time 
tinder ground, with his servant and a child, which he 
held in his arms. In one house near Arth is ^till living, 
a poor man, who had both bis thighs broken* During 
tlM search which has already been made, twenty persons 
were discovered dead at the entrance of the village of 
Goldaii, men, women, and children, some having their 
arms, others their heath, others their legs separated from 
their bodies, and the bodies of some cut in half. We 
have coasted along the foot of Riga, where the greatest 
part of those who survived this catastrophe took refugee 
alas ! not more than thirty. An old man whom we met, 
said to us, “ I had sons, daughters, and a great number 
of grand children. I had a wife and other relations. I 
alone remain.” A little girl said, “ I have no longer 
father or mother, brothers or sisters.” A >voman had lost 
her mother, husband, brothers, sisters, and five children. 

The villages of GolUau and Hothen, consisting of 
115 houses, that of Buiingen, of 126, and that of lluz- 
loch, have totally dujappeared. Of Lauwertz, which lost 
25 houses, there remains ten buildings, all much damaged. 
Stein has lost tw’o houses and several stables, wrhich were 
in great numbers in all these villages. 

P. S. Twenty years since. General Psyffer predicted 
this catastrophe, from the knowledge which he had of 
the mountain. A professor of Schwitz said, that 
above Spietzfluc was a sea of water, which had under¬ 
mined the rock for several years, and that below tli^e 
was a cavjprn of great depth, where the waters wofe oii- 
gulphcd. The quantity of water which has failed dnrMg 
;tfae preceding years, has hastened this catastlrojlhe, %nd 
the rains of some weeks past have decided/* 
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XIII. 

# 

Further Femttrk^ and lirperimcnts on Vision und&r 
tVi(er, in a stccond Letter from a Correyyomh nt: 

Tcith some ObhCreaiions in Itcpljj, • Up the Edi» 
tor. 

London JiLstitutionj Sept. \7y 180G. 

To Mr. Nicholson. 

Sin, 

I HAVE to thank }on, (before 1 make any further re- latroJuctioa. 

Biarks on the Paper in your ii8th number, On the 

Art of Swiimning,”) for the insertion of iny letter in 

your 60th Journal, and for the candid iiuiniicr in w'neh 

you were willing to investigate, whether my objection lo 

what you therein stated was founded on fact. 

1 have in consequence of your reply been induced lo in thefirst wn- 
make some actual experiments, since I had the pleasure of W. N. 
of reading the account of those, which, together yvith your as if it 

two friends you had made. 1 w ill jiresently state them were imposei- 
1o you, and they will, I think, clear your mind of every 
doubt tiiat can be entertained on the subject ; permit me 
however first to revert to the l\ij)er in which } on diiler 
in opinioil with Dr. Fianklin—jour words are these, 

1 am rathm' surpiised at the Doctor’s direc-tioii about 
the egg. and the eyes open under water, because itseems 
as it he thought the subinergeii oxperiinentaUst could see 
the egg.” ^ You after that say you must refuse your cre¬ 
dit to such assertions, and adJ that ‘‘■Experiment will 
easily dear up the matter to thos** who kiiow^ nothing of 
optics/^ then state your unsuccessful attempt to 

[)ick up your buckle in live feet water at Joanna, your 
cvperiinent at Ilarleui follows, and }Our conclusion is 
thus drawn in your own words. Whence it appears, 
that all the storiesiof wonderful divers who could descend 
into the sea and bring up •small objects, such asjew’clsand 
trinkets must be considered as fabulous,” 

On your reply to my letter, 1 Inne to remark, that the Objtcilons to 
rylindrical glas:> vessel, wdth which vou made }our of \v'n. 

\ or.. W, — Oct. IbOG. X periments 
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New expen- 
■Tncut<», in the 
Thanus. A 
diver brought 
up various ob¬ 
jects fjoin a 
depth of near 
•lUDC feet. 


periments is almost as objectionable as Ihe washing tub, 
or wash-hand buson. I would ask if the very form of 
your glass vessel might not have the effects of refracting 
the rays of light, or of their crossing so as to cause an 
imperfect vision of the object looke^l at? You of course 
know that in our Courts of Judicature, the evidence of a 
[U'rson swearing to a transaction seen through blown 
glass is not held admissible ; and here I do not see, what 
occasion (here is, in making tile experiment, that the rays 
of light should jiass'through any other medium but the^ 
water itself. Now with respect to-the distance, xthe 
foriis was obtained under water, it appears to me nol to 
be the question, but ^^helher the object m as visible or not. 
It so happens I am short sighted, but itsiiMj cannot be 
contended that 1 cannot see, because 1 hold a newspaper 
nearer my eye than another, astlie eyes of different peo¬ 
ple of the saineage are of diffeient focus, but they still 
«ce, perhaps equally vvell at their rt*P])ecUve foci. Age 
aho will cause a difference. I have no doubt that 
lenses would enable the vyc to sec clearer at a greater dis¬ 
tance in water, for we know the crystalline humour la 
fish is almost globular, and doubtleSh for that purpose. 

In your ^'■conclusion that the human eve cannot dis¬ 
tinguish objects under water," I think you begin io dis¬ 
cover that your former oiiinioii;««?/ be fallacious, as }ou 
are disposed to question whether some j)eoplema} not sec 
intpcrfccllt/ audei water, and conclude tliu^ ; but I must 
coiift*rts that I do not incliii*' to tliat opinion."' 

The expeliments 1 made are these: 1 went on the 
Thames in a boat a little above Richmond, accompanied 
by two friends ; we look w ith us a native of Africa who 
w as.to Ujake the e\i)er!inL’Ul belbi e us ; we took in the 
boat two eggs, thinking them the most proper for trial, 
from what you had stated in the 4lh paragraph of jour 
reply ; one of which 1 had “ipotted with red sealing wax. 

I tirst threw the spoiled egg into water, betwecacight and 
nine feet deep, where the water was i^ot ver} clear; for 
we could not see the egg at the bottom from llic boat: 
our diver on the first attempt readily brought us up the^ 
egg. 1 then threw in both, desiring him to bring up the 
plain one only, which as readily did, though he sirw' 

Uta 
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the spotted one at the bottom close to it. I afterwards 
threw in the white and a piece of iraintod wood, 4 inches 
iOng, prepared for the purpose, with lead in it to sink if. 
ITe then brought up the egg in one band and the wood in 
the other. Being perfectly satisfied with these experi¬ 
ments, and the wind^ being at North East, we did not 
desire our diver to rc|>eat them. 

For my onn part, I confess, I should not like to con¬ 
tract with our African friend to throw in as many guiiu as 
separately, as he would separately pick up in the same 
depth of water, provided the bottom was free from weed^; 
and mud, though he were to give me two for each he 
missed finding. 

Perhaps the relation of these facts may strike yom 
mind less forciblv, 

.1 7 

Quam quae sunt oculis suhjecta fidelihus, ct qnse 
Ipse sihi tradit spectator. 

If so T shall he ver^ happ^ to have these on any other 
experiments, more convincing if possible, exhibited before 
)ou and your friends whenever you may please to ap¬ 
point. 

I could cite many accounts of the pearl fisheries from 
T'^spectable authors ; and the fact of divers bringing up 
the parlicular shell fish, that produce the pearls, I think 
stands upon incontrovertible evidence, though you ha\e, 
misled bv a false hjqiothesis, treated these accoiiiUs as 
f(i bulous. 

lam well convinced. Sir, Irotn \nur known charac¬ 
ter, that if \ou fimi)ou ha\(' bet n mistaken in what 
\oii liave asserted, yon will be most read_> to allow it, 
thereby verily ing wliat Solomon long since has saifl. 

(live opportunity to a wise man and he will }et be 
w i^er.'’ 

I am, 

Sir, 

With the greatest respect, 

Your most obedient servant, 

A UIV KR. 


-*and proba¬ 
bly would have 
succeeded in all 
hts attempts. 


Proposal 10 re¬ 
peat tlusf cx- 
pcriniciUb. 


Narratives of 
divcis. 


Conclusou. 
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liepl_y. JV. N. 

After exprci^Siii^ iny satisfaction tliat flic present 

his corrrspon- of en(|uiry has Ix^cn treated l)y an immediate 

dent luve rca- reference to facts^ I A\ill take the liberty to inalie a few 

ftonedcorrectly j.t.niarks- chielly with a view to indu'ate wlial conclusions 
irom ;hf*jr ^ 

facts. wc oii^ht todt'diici* from them. 

W. N. because ^ that v\cvy rc!earlv 1 leadciipon Dr. Franklin’s 

he cannot him- assumption, that men can see under -wai'er, was lonuded 

s«?lf SIC under j\ . it i •ii 

water has con- ^^'*7 own exjieneiiee, t'lat tlie contrary position, wifli 

eluded that no regard to ni}seU', is (me; and my error appears to have 

one can. been ofthe same nature as that ofmy able oponciit.—^1, by 

the opposite making a, general iuferencL* from j^uticular lacts, have 

conclusion conchided that nu m(tu can. see or dhfini^nhh under zi'a~ 

limited to some eonfiarvy making tin) extended a dediic- 

men only. tlon from hi« o^vn ol>'<erva«ions, has roncludeil ^ha: I 

have been misled by a false hypoilu'sis, and 'eems to thmk 
that all men ran .‘r * innlcr , 

I think thi! pres; eontrox ei sy ha== LOv eii ns iiodi fiuf- 
firicrit reason, to cmjiuiti wiK'fher, among m u wlio can 
s-ee objicts in the .nr af all dis(aue'‘>, wuli ('onsideral)ie 
distinctness, tliere be not many \\!i(> bke cannot 

distingui^!l at all toub'r water; and in.niy others, wlio 
like Ill} con espouden , can see almo'-t .is distinctly in fliat 
element as they do out ol /. At <il! eveiTs the former 

h 

cannot he a qui fion of any vlonbt to those who find they 
do ind disiingui^h (oi set*) uiid. r w idi r. 

Vindication of It does not secon to me neei‘-sar\ to enter upon an} di,^- 
thc use of the cvis.-ion respi'Cting ni} rN'lindriral gl.i^s, bv'cau^i* mv experi- 
glass vcsslI. [ippiMis to Jiav bm n itii^a 'pp ln iuhai, 'I'here was 

pofiiing but ^va(er between the e', es and the objects, aiid 
yet Ave could not distinguish them. 'I’he vessel being glass, 
the objiM’fs WCTC well enligliftoud ; in elieefing wlucli tfu^ 
figure of the gla.ss ^\as of no consequence, as we did not 
look througli it. 'I'he experiment ot the lens neither 
roniii ius nor weakens the truth of t.he general fact. 

Whether the Wlu'ii I Avri-s a young man, I saw objects distinctly^ at 

figure to present J see imjHM'fectly at less 

stc inair at two distances than twelve inches, though 1 am still near- 

iMcht.sdistancc. ^i|rbt(‘d AAith regard to objects more remote than four feet. 
Probably not. - , /• 

--Butthibseems As (he cur\aturc and ref ractive density of the human cor¬ 
nea 
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noa may differ in different subjects, and have not, that wantlngfordis- 

1 know of, been well determined, 1 shall not attempt to jer ^watcr? 

treat this inquiry on Uie strict principles of optics ; but 

only observe that I was then able to do by adjustment of 

the organ, what would now require the assistance of a ' * 

four inch lens ; and that I do not apprehend that I .could 

then, or that any one else can, see disthictly in tlie air at 

tuo inches distance. l]ut this a\jpears necesffary to be 

done by an eye like mine in order to see under water* 

A eertaiii part.ot the refraction perlonned by the eye flatter the 

is cliected by the anterior surface oi'tho cornea, and the cornea the less 

rest by the internal structure. Two eyes may be so would an eye 
^ ^^ected by 

constructed, as (hat in one of them the cornea may per- immersion in 

forinaver} considerable purl, and in the other, the greater water, 
may beeifected by the internal structure ; and both 
ihi'se eyes may see equally well; hut (hey would not 
both be alil:e affected by iminer^^iou in water. Tlat with 
(In' iiiDst })roininent cornea uouldaiiord the least distinct¬ 
ness ; ilie other might be so little aflcctet! as to give dis¬ 
tinct vision under water,!)} acliangt^ within the reach of 
itsordinury afljiiMmi'iit. J)o f]>e cui'v attires of (lie cornea human 

in diii'*‘rent sub j ■cl'-, who sec n ell, vai}' suificiently to tycssovariou*? 
adinil of this soluMmi ot our ditiiciiltv ?—i'his must be rc- 
ferred (o experiuieiit. 

J\lv coi rcspondcnt iuis oHcrcd tocxliibil^lis experimeiifs repeat 

before utc. J shall be happy lo accept his kindness, and the experi- 
at tlic same time shouhi be ghul ii* Ins Aliican fiiend 
woukl^look into my large jar. 


XIV. 

FjXppiimcufR and Ohycriations on the Adhesion of the 
Pc/r/irk’v of Water to each other, Bi/ IIenj^miv, 

Count of Rtnnfordj F. R, S. Co/nmunicated bj/ 
the Author to the Ntdional Lisfitatio?i of France^ and 
/ransj7Utted to hinf f^ij the Editor* 

(Coutimied from page 56.) 

If the particles of watt'r iuihcrc strongly to each other, The film Is 

it appears to me to be a necessary consequence that a consc- 

kiiid of pellicle will be formed at the surface of the Ii- qucnce of the 

j;uUL and even at all these surfaces, whatever may be in adhesion of the 

^ ^ aqueous parti- 

Other clcs. 
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Water 


other respects the ijiobilitj of these particles, or rather 
of the small liquid masses composed of a great nnmber of 
them, when they arc remote from the surface and possess 
. , their fluidity without impedhuent. 

Film at the When a small solid body, pliiced on the surface of wa-- 

^ater ^ becomes wetted, it immediately descends beneath the 

pellicle, which no longer opposes its subsistence. At this 

period the viscidity of the water begins to manifest itself 

in a very diflerent manner, but with infinitely less ciFect 

than when it acts at the confines of the liquid, liut it is 

not yet time to enquire into this part of our subject. 

Water wa* With a view to render sensible the resistance which the 

poured on mcr- peljjcle of the inferior surface of a stratum of water oppo- 

cury ana ctheiv*^ ... . i. 

opon the wa- to a solid body which passes through that stratum by 

tailing freely downwards, I made the foUovring experi¬ 
ment. 

EXPERIMENT VI. 

The Tower sitr- Hav ing fillcil a small wine glass to about half its height, 
Ucc of the wa- \^ith very pure mercury, I po-urod a stratum of water of 
rntrcujy^sup- lines in thickness upon the mercury, and upon that 

ported a larger a Stratum of ether of two Hnes. 

riobulc than MVhen the whole was at rest, I took with the small 

lot upper 

tojild have bcfor(3 described a spheiiilc of mercury of about one 

third of aline in diameter, and let it fall through the stra¬ 
tum of other. 

This spherule being too hoary to be supported by the 
pellicle at the superior surface of the water broke it, and 
descended tiirough that fluid; but upon its arrivill at the 
inferior surface it was stopped, and remained there pre¬ 
serving its spherical form. 

C moved this spherule with the extremity of a feather, 
and even compressed it ; but W always preserved its form 
witliout mixing with the mass of mercury on which it ap¬ 
peared to rest, 

Tfie Tower siir- It h as no doubt the poUicIc of the inferior surface of the 
f-icc of irum stratum of w’atervihich nrevented this contact, and as this 


Tfic iowcT siir- 
{.Tcc of gum 


stratum of vvater hich prevented this contact, and as this 


^^a^stUHar^cr supported by the mercury on which it rested, 

globule, * I was not at all surprised to find that it could support 

without being broken, a spherule of mercury much larger 
than the pellicle of the superior surface could support. 

In order to satisfy myself that the viscidity of the water 


was 
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was the cause of the suspension of this mercurial globule 
at the bottom of that fluid I repeated the experiments and 
f^aiied it by substituting water, containing a certain 
quantity of gum arable, in solution, in the place of pure 
water ; and I found in fact that much larger spherules 
were supported when the viscidity of the water was thus 
augmented. 

{To l>€ concluded.] 


XV. 

Oh'^i^j-'vafions on some Errors contained in Mr, TJiomas 
Reid's Paper^ published in the Journal of the laU 
Month. From a Correspondent 

.As Mr. Reid's paper inserted in the last Number of 
JMr. Nicholsou's Journal, contains some statements which 
inaferially aflect the history of chronoinetry, hut which, 
on referring to the original documents appear to be very 
incorrect, it seems proper noi to lose time in rectify iiig 
errors which otherw^isc might mislead such persons as 
have no opportunity or leisure to imesligalc the matter 
tw question. 

The invoKtion of the detached escapement Is one of the The uivcntioii 
points the most satisfactorily ascertained in the progress 
of time-piece making. It is clcarl^j due to 1\ le Roy, longs to l\ Jc 
wlio first produced an (‘scapenicnt of that sort, and pro- 
sented it in 1718 lo the Academy of Sciejices at Paris; 
atnl his claim has never yet been disputed with any degree 
of reason, though considerable discussions have arisen 
respecting the pretensions of other artists who since the 
above date have thought proper to aspire to a share in tiu» 
same honour. I'hc subject has been canvassed on sevcial 
occasions, during the long interval of time which has 
elapsed since that e)>och; ajid ever} thing that could be 
said upon it seemed exhausted, till the piescnl moment, 
when Mr. Reid, in a postscript to his paper, tells ns, that 
Mr, Tliiout in 17 41 + published the desciiption of a o^7*nvcnt^)i 

before. 

* Viz^ the author of the Memoir at page 273 of our last Vol. 
f The tide of Thiout's w^ork is, “ Traite dc riiorlogcric me- 
ehanique ct pratique, approuvte par I’Academic Royalc dc» Sci- 
“ cnccj.’' 2 vol. 4to. 


o 
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raries never 
thought 6u; 
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Jifr. Reid has 
altered the ts- 
c^ipement from 
that published 
by Thiout. 


detached escapement, which, if it were really such, would 
of course be the first model of that idea ever communi¬ 
cated to the world, and would consequently degrade Le 
Roy from the rank of an inventor to that of u nicre 
copyist or imitator. The real state of tlie case, however, 
is as follows;—The Academy of Sciences in 1748 received 
the escapement of Lc Roy as new, tliough Tliioiit’s book 
was published only a few years before ; and no opposition 
was made to this declaration by the author, (Mhom we 
believe to have been then alive,) or by any of his frimids 
• and successors. One of the coininittee vvlio o.vainiued 
tliat invention was Mr. le Camus, a good judge of w'atch- 
making, who, as such, came, alterwiirds, with Mr. l>er- 
thoud, to this country, by order of the Frcneli Govern¬ 
ment, in order to witness Uie disclosure of the princi[)I« 
of Mr. Harrisoirs time-keeper; and the same *Jr. le Ca¬ 
mus, who first mentioned that Dutertre the cider had 
conceived the idea of a detached esc ijicment, according to 
a construction which was preserved in hi^ family, never 
said any thing respecting the invention of Thiout, al¬ 
though that invention was described in a work generally 
known. Nay, the Academy of Sciences continued so 
miserably blind, thatwiicn, some years after, Mr. Pla- 
tier submitted to that body a new de.tent escapement, 
their committee(h dared, that 1\ le llov wastlie liist wlio 
had thought of this sort of escapeiueiit *. The .same 
ignorance, or wilful error, has, since that time, attended 
not only the iihilosopliers who have candidly endeavoured 
to investigate these matters, but also the critics and rivals 
who may have maliciously searched for circumstances 
likely to humiliate the pride of the diilerent competitors 
who have pretended to the credit of originality in the 
construction of the free esrapeioent. 'I’his we cannot 
but observe seems an extraordinary case. The truth 
how ever is, as may be easily guessed from the preceding 
statement, that the representation of the evScapcinent, as 
published by Mr. Reid, is totally diilerent from the 

♦ “ M. leRoy Tainc cst lc premier qui ait pense i cette sorte 
** d’cchappemcnt ** Observations sur la PKysujac, &c. par 
M. TAbbc Rozicr, T. 111. Part 1. Juin 1774 . 


figure 






























































































































CHRONOMCTRVt 


161 


figure giren in Thiout’s work. Mr. Reid saTes himself 

the trouble of referring to the passages of the books be 

(|uotes in the course of his paper; but^ as our object is, 

not only to rectify, but to enable other persons to judge —and has not 

for themselves- we think it incumbeut upon us to do it hie 

‘ giaai. 

for him ; and shall also annex a faithful copy of that 
part of the abovementioned work, from which he has 
taken the escapement here treated of, but which 
altered into a detached form. 

Fig. 5. Plate 3. is a copy of the representation given copy 

„ .. ^ and trjnsJauon 

by fhiout (big. 30, Plate 43. Vol. I.), and the follow- here given, 
ing is a literal translation of his explanation of that me- 
chanism (p. 110. ditto): “ It is an escapement of a watch 
inw.hich half of the vibrations sec/n independent of the 
train of wheels, while they arc performed. The detent B 
stops the escape wheel; the balance bringing bark the 
pallet A, the detent recedes, to leave the escape wheel 
free to strike the pallet: and so on. This escapement 
could not perform without a sjiiral spring 

From the preceding description, it plainly appears Explanation. 

that this escapement acts with a single pallet, and a dc- capement*^^" 

tent to stop the train of wheids during the intervals that 

elapse between tfie successive communications ofthe main* 

taining power; but that the balance in it, is never diseu- The detent 

gaged from the detent; consequently this construction 

does not possess the (iistinguishing principle of the do- the repose of 

tacliod escapement. Mr, Reid has made it a very dif- 

ferent thing, by introducing certain alterations, which jvir Reid's al- 

will be easily perceived, on,com paring his tigure with that icrcd escape- 

of Thiout. He has broken the communication between 

the detent and the pallet, and provided the former with a 

fork, which is not in the original ; and the escapement, 

with these changes, seems, at first sight, capabie_of acting 

freely. Such, however, is not the construction given by 


* For the reader’s satisfaction, as well as our own, we subjoin an 
tfxact copy of 7'hiout’s explanation: “ Fig. 30. eat un echaperntat 
de montre dont la moitit des vibrations paroissent independantes du 
rouage, pendant qu’elles sc font. Lc crochet Bieticnt ic rochet; 
le balancier ramenant la palette A, le crochet s'eloigae pour laisser 
le rochet libre i frapper la palette; et aipsi de suite, Cette sorte 
d echappement ne 89auroit aller sans spiral/’ P. iio. r 
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■—but it is not Thiout; and it may be farther obserred^ that^^C aartof 
Thiout’s, and mcchauism represented by Mr. Eeid is incorapl^; and 
as a°*Trce ^^es- could never have been executed in that form, there being 
capemeat. no provision to keep the detent, by a spring or otherwise, 

in its proper place, and prevent its getting disengaged in 
consequence of external motion. 

Thiout himself Thiout was so far from attributing to his esegpement 

did not set iperit which, after making it suffer a complete meta- 
much value on ^ ” v • i.* 

this coutriv- morphosis, is now claimed in its favour, that, in a section 

aacc. of his work where he gives very particular rules for the 

construction of many escapements, he rests satisfied, re^^ 
specting this, with the short explanation we have already 
copied. With regard to the property in question, be 
says, not that it is, but that it seems detached; and this 
expression is, if possible, more conclusive, when the arti¬ 
cles of the same chapter are read in their natural order. 
The passage above extracted comes after the description 
of an escapement (pp. 105 and 106) for pendulum 
clocks, acting with a single pallet and a detent, which 
was invented by Sully, and formerly published in the 
Regie Arti^cielle du Temps, Thiout’s escapement is ail 
He mAdc it io imitation of the above mechanism, adapted to watches 
cmc^of with a balance; and the opinion he entertained of the 

original, is positively expressed in the ft^lowing words of 
his description : It seems that half of the vibrations are 

iiidopciident of the train of wheels; but this is what ex-» 
pcriciice does not prove 

Mr. Rrid sup- There arc no bounds to Mr. Reid^’J predilections in fa- 

posed to be voiir of I'hioiit’s escapement, and he reminds us of a 

esr^apt^^riuMic tiic picture of his mistress, who cannot draw 

hTsdrai\'n. a leafure without embellishing it, and, after all, pioduces 

a frouj which no one caq form tlie least idea of the 

oriaiiial. Not satisfied with placing the mechanism in 

question at the head of that most honourable branch of 

Bv the the of escajiemciU.s called detached; he represents 

p.iUtt tuiycJ, »n»der such aform as authorises him to conclude 

in die original, IhJit Mr. a'inoiirs cscapemcnt is also the origin of the 

l.f considers it /•tlmprjncn/ ii vtrgnlc. But Mr. Thiout has as little 
s the oi jcin of M 


as riic oi igin 
flu* virgulc cs- 
'“.JlUTntnt. 


ro 


* “ U paroit qiic la moiti^ dci vibratioui soot ind^pendantes dn 
c; n: i\i, c cst cc que Tcxpcricncc ne prouve pouu.^ P. ro6. 
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right to be esteemed the father of the last mentioned 
escapement, ns of the detached. From the copy we have 
grien of his %«re, it wHl be immediately perceived, that 
the pallet of the origina! escapement is strait, andshens 
no marks of the curvature Mr. Reid has thought^roper 
to bestow upon* it, previous to his comments upon its 
shape. 

We think it needless to expatiate more upon this sub- 
jOct#« The copy of Thioiit^ book, which is now before 
119, is in direct opposition to the account Mr, Reid has 
given as an extract from it; and we ednnot but suppose 
that the whole edition, which has been in circulation for 
more that sixty years, contains the same text and figures 
withoal variaHon^. If Mr. Reid, however, can shew a 
copy with the description aftd figure as given by him, we 
shall willingly acquit him of the charge of inisrepresenNa¬ 
tion ; but, even in that case, we must still insist upon the 
fairness of our observations, w^hich are warranted by Ae 
nature of the case, and railed for by the interest we take 
in file history of Cfaronometry. 

Mr. Reid seems animated by a violent desire of finding 
new things in, and deriving extraordinary conclusions 
from, publications which are generally known. lie 
asserts that the invention of the compcnsatjoii balance is 
due to Mr, Harrison ; anti quotes ay a proof the follow¬ 
ing passage of a letter from Air. Mudge to Count de 
Bruhl: “ YouwHI now permit me to speak a word or 
two, as to the compensation lor heat and cold in the ba¬ 
lance. It is the original method by Which Air, llarri'von 
attempted to correct the error, which, as^he was pretty 
tenacious of his own opinion, he carried into execution 
contrary to the advice of Mr, Graham, but found by 
experience that Mr. Graham was right, and was forced to, 
throw it all away, and to contrive his method of apply ing 
it to the balance springs 

We have transcribed the whole of the eittratft given by 
Mr. Reid; and wc now ask, What docs Air. Mudge^s 
Btatemeat prove, even supposing hts information perfectly 

* ThU passage u In p. tjW of die corrcspotidcnce published la 
X 799 b 7 the sondf Mr/Madge. 

Y2 


If therfe be any 
edition ot q’hi- 
out to lusiiiy 
Mr Rf id 3 
dramng and 
description, he 
must be ac¬ 
quitted of mis¬ 
representation. 
But the argu¬ 
ments here of¬ 
fered will snii 
liuld. 


Mr. Reid a§« 
serts that the 
compensation 
balance is Har¬ 
rison’s, 


But Hai ri-ion 
did not com¬ 
plete it, and 
certainly never 
published it. 
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It is generally 
ascribed by the 
English to Ar» 
nold; 

But It belongs 
to Lc Roy;— 


— and subse¬ 
quently to Ar¬ 
nold, if wc sup¬ 
pose him to 
nave been ig- 
zioiaiit of tliat 
artist's works 
If Harrison 
had thought of 
It, he would 
have complet¬ 
ed it; 


but his re- 
8 C«trchcs were 
directed to the 
gridiron. 


accurate? tie. that Mr. Harrison attempted to projido 
the compensation for heat and cold in the balance, and 
that he miscarried so decidedly, that he was obliged to 
apply it to the spiral spring. How he endeavonred to* 
accomplish it, is not known ; therefore, any other person 
might be afterwards the real inrentor of the same con* 
trivance, and have the additional merit of succeeding in 
an undertaking where so great a genius had failed. Upon 
this ground, although the letter above quoted has been' 
now published some years, and the report contained in it 
had been circulated long before its date, the invention of 
the compensation balance has been, in this country, gene* 
rally ascribed to the late Mr. Arnold; and certain it is, 
that if there e\!stoi] no other reason to invalidate hisclaim? 
the memory of that artist would continue to be accom¬ 
panied with the credit of that important invention. But 
the invention of the first compensation balaiae that ever 
executed, (lliaf of the fluid thermometer), as well as 
that of the com])ciisaiion balance upon the principle now 
universally used, are clearly due to P. le Roy ; and the 
merits of the late Mr. Arnold, as an original author, in 
this respect,^merely rest upon the supposition that he 
possibly may have had no previous knowledge of P. le 
Roy’s writings. This, however, is foieign to our present^ 
object; and we shall conclude by remarking, that it is 
very probable Sir. Harrison never thought of using his 
metallic tluTinoiueter in the construction of the balance; 
this method being so simple and certain, that, if he had 
hit upon it, it could not have failed in his hands. From 
a [)asbage in his last work^, it also clearly appears, that 
what he had in vain sought for was, the construction of a 
balance similar to his gridiron pendulum; and, as this 
passage has been frequently quoted in a mutilated man* 
uer, to shew the great difficulty and importance of the 
present method of compensation, .wc shall transcribe it 
entire, in order to prodiiqe the grounds upon which our 
opinion is founded: And I can now boldly say, that if 
the provision for heat and cold could properly he in the 


* A Description concerning aueh Mechaoisxij aft wjU afiford a 
nice, or true Mensuration of Time, &c. R* , 


balance 
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bAlanoe kffelf, as it is in pendulum^ the watch (or my 
longitude timekeeper) would then perform to a few 
seconds in a year.’^ 

Indeed, after the compensation for heat and cold was 
perfected in the pendulum, the first idea that would 
naturally occur to any person who wanted to correct the 
same errors in watches, would be, the application of a 
simHar contrirance to the balance; and the method of a 
* thermometer acting upon the spiral spring, could only be 
thought of in consequence of the first attempt proving 
abortive* But, let us repeat it again, in whatever man. 
ner Mr. Harrison tried to effect a compensation in the 
balance, the fact is, that he did not succeed; and, as his 
ideas upon the subject were never communicated to the 
public, the example of his endeavours, far from lessening, 
rather increases the merit of those artists who have actu-« 
ally accomplished that great desideratum in Chro- 
hometry. 

R.M. 
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Description of a Machine for the use of Shoemakers, By 

Mr, Thomas Parki.u^ 

1. Thomas Parker, the inventor of the machine, was 
desired to attend with it upon a committee appointed by 
the Society of Arts, on the 22d of November, 1804, and 
then informed them, tha^he had used this apparatus for 
twelve months past, and found it very useful. That all 
the work of shoe-making may be done with it standing; 
but that in some parts thereof he finds an advantage in 
using along with it a high stool; and that before he used 
this machine, he never saw or heard of a similar invent 
tion; apd tiiat he has found it of great service to his 
health. 

He stated the cost of such a .machine to be about two 
guineas. * ' 

* Communicated to the Socirty of Arts, who gave a pronlum of 
fifteen guineas our Joonul, XIV. f* 



His first at¬ 
tempt was pro* , 
bably in this 
way^ and« 
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doned for the 
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curb. 
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Phenomena of 
communica¬ 
tion of cLectri- 
diy. 


Fig. fi. Plate III. Fig. 5, 6.—T. A bench lUading 
four legS) about four f^et from the grouaA 

V. A circular cushion affixed to the bench^ in the ceptra 
of which cushion is an open space quite* through tiie 
bench, through which hole a leather strap U ia 
brought up from below. This strap hplds the work 
and last firm upon the cushion in any position ro> 
quired, by means of the workman’s foot placed upon 
the treadle W. 

Shows the last upon the cushion} with the strap hohl-i 
ing it firm. 

Y, An implement used in closii^ boots. 

2} A small flat leather cushion} useful in adjusting the 
last and strap. 

Fig* 6. The shoe-last shown separate from the cushion^ 
, The round cushion is formed of a circular piece of 
wood, covered with leather or stuifed with wool 
or hair to give it some elablicity. 
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On the Propagation of Electridf^, Dr, 

OensT'En*. 

The internal mechanism of the propagation of elecHtri*. 
city, has not, I believe been hitherto explained. It is 
certainly very difficult to trace all the mystery of this prOi. 
cess, but it is certain that many interesting consequent, 
ces may be deduced from the very nature of the subject, 
and from the facts already known* 

The first action of an electrified body upon one which 
is not electrified, is, as every body knows, to establish an 
electric polarity. Let A, Fig. S Plate III. describe an 
electric body; 1), C, a cjlindric conductor; B will acquire 
a negative electricity, whilst G becomes positive. This 
is denominated the communication of electricity. It is 
known also, that if the extremity C, of the conductor, be 
deprived of its electricity, the conductor will retain only 

the power of but on bringing A and B into contact, the 

* 

** Inserted in the JoUndtl de Thydque, Vol^DCn. Ilfty riotf.' 

^ ' contrary 
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contrary electricity is established in both A aad Cy which 
act is called the electric distribution. Communication is 
ethleptly the,first, and distribution or division the second 
indication of electricity. We may denote the first act by Zones of plus. 
the termy Jirst degree of clectridtifn the second by the 
second degree of electricity. The former is a polarization; 
the latter an identification. 3y these denominations, we 
may avoid, even in expression, the false notion of a dis¬ 
tribution. The electricity of the body A cannot be 
communicated from O to C> without employing some time, 
however short it may be. To explain this more clearly, 
we will imagine, after the manner of mathematicians, that 
space and time are divided into an infinitude of minute 
portions. I^et us suppose the space infinitely small, 
wherein an electric polarity is excited; if, for example, 
during the first infinitesimal time, B be positive, B b will 
be negative in D, and positive in b : during the second mo* 
ment it will endeavour to augment the negative zone: 
consequently the positive zone will in like manner be 
extended, whilst the positive zone of B endeavours to .—inferred to 
establish a negative one farther off towards C. This pro- extend through 
cess will continue till the negative el^tricity extends over 
the whole of the nearer surface of^he cylinder, and the po¬ 
sitive over the remoter surface, whilst the middle remaina 
indifferent. 


The above process is to be understood as continued and 
uninterrupted, though for the sake of elucidation, and ia 
order more clearly to describe the internal action of elec¬ 
tricity in its propagation, it is here represented as dlrr- 

$ 

Crete. 

The propagation of electricity depends on the laws 
already laid down; for, admitting that each electricity 
excites its opposite, it is the very nature of the thing that it 
should be so propagated. But philosophers require to see 
their theories confirmed by nature in all points and under 
all circumstances. It is our intention to shew these 
proofs. ^ 

The qlectric fluid puses through good conductors at tba Electricicf 
rate of about a German mile in a second In so n^»d a thro^one 
course, it is impossible to follow the succesrive chmiges 
of negatire 1mA positive elechi^ty; but with bad con- ^ ^ 

ductors 
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ductors this may in some measure be effected* Hold a 
Tod of glass, resiii) or sealing wax, towards an eiectrifi^ 
body; and on observing it with an electrometer, you 
will perceive the alternate zones 8f opposite electricity* 
This experiment is known to all philosophers. 

It isneecUess to remark that we do not now speak of 
those infinitely minute changes from positive to negative, 
above spoken of, which, as we have already observed, we 
can never hope to distinguish; but to give a general 
potion of them, from their operationjn these bodies* It 
might, however, be possible, to describe nvathematioally 
the number and properties of these zones. 

The zones may It is admitted that the foregoing mode of the propaga* 

conductors of electricity may be traced on bad conductors, and 

that it may even be observed in the air. We have then a 
right to consider the propagation of electricity as . pro¬ 
ceeding from undulation ; which may be proved by other 
experiments. We cannot follow with the electrometer 
the rapid propagation of electricity on good conductors ; 
but it frequently leaves traces upon them which confirm 
the opinion just advanced. 

' —and their If we attempt to^elt a long thread of iron by means 

^ weak charge from the electric battery, we shall quick¬ 
ly perceive that one part of the thread is fused, whilst 
another remains entire, and that these parts are alternate. 
If a stronger charge be employed, the whole thread will 
be fused, and formed into small globules, which are pro¬ 
duced by the expansive and contracted zones. Thecharge 
may be so managed as to give a red heat to the metal 
without fusing it; on which will afterwards appear evi¬ 
dent marks of the transition of expansive and contracted 
zones. 

^ The forgoing experiments are all well known to phi- 
i|ophers, and afford the strongest proofs of the undulatory 
propagation of electricity. But if the charge of the bat. 
^ry be augmented to such a degree as, to volatilize the 
iron, and the experiment be so contrived as that the va¬ 
pour may be caught upon a sheet of paper, we shall have 
a complete image of the propagation of electricity, in the 
clouds described upon the paper by the alternate trains, 
itioas, fron^ expansion to contraction* ^ The tluckneBS 




even 





im 

Aiid Ite colour ehwge B<ixegd»itlj^ 
tiHCt-weitikiy cdl itUMtoured portrait of the oficjllatofy metals expto- 
•iC|MmitoB of electiic^. From the Constant recurrence 
•f ^he pbeainneBon^ it n evident that this appearance is 
not an aeeidental effect^ for let the experi#^pt be made 
vritb «nj metal, the i>eBuItivill be siinilaT without excep¬ 
tion. Van Mar am has in numerous and faithful repre- 
Bieifttfttons explaniied this expefimeiit^ which may save us 
the trotthie of repetition* The regularity of this image 
fliay he seen hy another method* if electricity acted on 
the metallic thread hj an expansive force solely, ail the 
clouds of thCTapour would be parrallel and straight; hut 
as each conductor acts with a repulsive force on the near¬ 
est extremity of the thread, the clouds of vapour thrown Van Marum^* 
to the two extremitieB by two powers which cross each experiments, 
other perpcadicularly, foilow the di^onal of those powers 
or rather, as the powers are constant and unequal, the 
clouds represent the image of a curved line, whose con. 
cavity is opposed to the metallic thread* The more djg- 
iant a cloud is from one of the conductors, the less will it 
be affected by the repulsive force parallel to the thread, 
and the nearer will its position approach to the perpemli- 
cular force of the wire. 

In the middle of the wire exists a perfect equilibrium 
of the opposing powers ; and consequently the posation of 
the shade will be exactly perpendicular to the wire. 

The foregoing appearances will not be obtained if the 
fqrce employed to evaporate it be too strong; but even 
in this case the figure will describe a zigzag, at each sec¬ 
tion of which, indications of the above order may be dis- 
aerned* 

An examhiation of the eldctric spark will aiford us 
another proof. * If the conductors, between which the 
spai^ appears, be pretty close, the spark H difiercdtly 
coloured at its two extremities,hdng red on one side and 
blue on the other, whilst the centre is white; but if the 
OondtictdfWbe placed farther apart, the spark will vary 
kg dofonr da often as^it makes 'timndtioBSifiioitt positive to 

All that has been here obsm^ed of electricity is equally Undulation or 
applicable^to^indgtlqtti^. Xkd action of the load«stone 
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The electric 
spark shows 
undulation. 
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origimteA in polttriettion, and like electricity^ commoQU 
cates its powers with an nnduiatorv motion. One zone 
of polarity must acquire its manniuin of expansion, 
and thus give rise to another. This is confirmed by ex* 
perience ; in magnetising a very fine steel wire, it ac¬ 
quires the alternate poles of north and south, in its whole 
length. “ 

To understand the propagation of magnetism, wemnst 
refiect a little upon its production; and examine what 
f^ffect is produced by drawing a magnet orer a bar of 
steel: the two poles are impelled forward, so that the 
part which was 4*^ becomes—m; like a wave of * the 
which fills up a furrow belore it, whilst it leaves 
another behind. 


All the opera- This mechanism in the action of undulatory propaga- 

tion, is doubtless general in all the operations of nature ; 
pagatecL very difficult to shew it. It has long ago been 

observed, that the compression of a small portion of air 
is succeeded by its expansion, whereby contiguous por¬ 
tions must be compressed, and these, by expanding in 
their turn, compress others, &c. It is thus that the com¬ 
munication of sound through the air has been accounted 
for ; but this mode of ronimunication has not yet been 
suspected to take place through solid bodies. 

Chladni’scipc^ The majority of philosophers oppose the discovery of 
rimeotc. the celebrated Chladni^, of the tremulous motion of the 

particles of bodies in the production of sound. But no¬ 
thing is more easy to demonstrate both from the nature^ 
the thing, and by experiments the necessity and the exist- 
'Cnce of this tremor. We need not much insist upon the 
theory, because the same proofS which are adduced ta 
demonstrate the undulatory communication of sound 
through the air, may be applied to all other bodies; be¬ 
sides as motion cannot be communicated without employ¬ 
ing some portion of time, all the particles canoQt be aimi- 
larly aiTected at the same moment* 


Szpcriment 
with a wire and 
iyj^copodium* 


I'fais is manifested in the following experiouiat} 
one of the extremities of a stoel wtr^vith pawdox «f Lf 4 
copodium, and then strike it with a sharp and 


* Inserted ia ihe Joumaldt Fbjs^itCi VieL 47,f»jpia : 
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haklbloir^ the powder will be ditided into small hea|)S, 
describing a line, the j^n^th of the wirc;^ose nearest 
the point struck will be the largest, the others will gra* 
dually ditnlntsh in elzO as they lie further olT* This ex« 
periment may be made in a still more simple manner ; take 
a square of glass or metal, whose edges are quite eren^ 

cover thesurface with powder of lycopodium, and hold it _ 

with the fingers by opposite sides, leaving the other sides wuh a square 
quite free- If one of the free sides be struck with apiece 
of wood, the powder will be immediately thrown into 
lines parallel to the direction of the blow, in which may 
be observed many elevations and depressions. But if the 
blow be given with a rough board, on the whole extent of 
the edge, the powder will dispose itself in lines parallel to 
the side struck. The lines will be more or less wavy, in 
.precisely the same degree as the side struck was more or 
less even. If one of the surfaces be struck, a number of 
little heaps will be formed. This is doubtless the result 
of an oscillatory movement, and most decidedly of a pro¬ 
gressive and an undulatory motion. 

Lut if the tablet be held between the finger and thumb 
upon the two surfaces, without touching the edges, and a 
blow be given on the upper surfaces, not only heaps are 
formed by the powder, but a sound is emitted. The heaps 
receive a motion which obliges them to reunite at the ex- 
trSmity and they nearly assume the figure described by 
Chladni, Prepare the whole as if to obtain the figure of 
Chladni, using lycopodium instead of sand, and the figure 
will gradually appear. At the first blow the heaps will Figures formed 
be formed like small knots, ranged about the points where by lycopodium 
the largest were formed. Let A BCD (Fig. 3, PI. HI.) 
represent the tablet struck on the point E; the heaps 
described by //', gg*y &c. will be formed: ee will 
be formed sooner than //', and//' sooner than gg\ 

The first om the'point £, and on all the line ££r, will 
be driven towards £'; but that on c and p will be deter* 
mified powers in the direction EE m ED and 

£ S', H will tlimx' dei^be the curved line ihlj and all 
the otiet pointiw'ill traterse similar lines. 

In this manner the curve C E D will be described; and 
is all dm dtber squares of the tables AE Cy AEBy 
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“(ffW'Wv 

A£,B^wiSX bwe x^oeiTed o6«iUatHQQfl fit 

thcgr irall form as qumy carves, altogether formm|^ 
4 kind of CrOOf 'or star* It .is to be observed tibat ibe 
lines at rest im not descnbed by heaj[>p of dust, but are 
sorFOUoded l(y tiiem* These Ijnes cannot be described 
itt die ocdinary manner by the scattered sand, because it 
is dastioj and its particles are tod considerdble for each 
one to oootuMM^ in motion until] it finds a tranquil and 
appropr&ita place. If two grains ot sand be dir<7^ 
upon a squaxo of glass, thrown into motion by means dt 
a bow, the experiment will confirm what has been just 
hud down. Consequently, the Lines of powder must not 
be confounded with lines of repose, which are deno* 
initiated Ihios of knots. , 77ie fowdsr^ on the least motion^ 
detaobos itself irom the lines of knots, as is seen in the 
wperimeBt; Imt itA% very difficult to detach it from the 
Hoes of sand. Hence wo may suspqpt that the undulatory 
movement excites a degree of electricity, which is doubt.* 
less negative in the lines of knots and positive in those 
of repose, since the negative lycopodium is attracted by 
H. 1^ probaldie that all phOosophers ac^yuaiotoC 
with what {titter has ^aid on this subject in Voigt’s 
Mi^gaeiiie. 

■agLgM_n--- > L,' . , ^ — * 

, LECTVttES ON SURGERY, 

JVIr. A. CARUSU^ PJ5L.S. and Surgeop^^o 

the Westminster Hospital, intends to deliver a CoBi^ M 
Lectures on the Art and Practice of Skn^^ery, in atlf m 
Brunches, during'the present Season, at 
Soho Square. 

The Hvstoi^ and Tveaammt-iKf 4:be DiBeeses aaid Affiseq 
tions, 'vthich IMong to the Pvovinue'Of Su^sy;,' 
fully investigatedthe several Methods of ,Pra<?Uceqg« 
umined, and uccoipp^cd with such Observations as thd 
Lecturer’s .Experience may fumisH. The various Ohi- 
ruxgical Operations wtlllje demoristrtttei^ knflfbe Ana¬ 
tomy of 'the Parts esq>Witied, together wi^ «the ]>evia* 
trona, AccidcAitV, and DIffieilltlaB whioboccasioiiiiM^bBpii 
poB, auEt the Obsorved^m^eoeklasi^ u « 

Astk IdirOdttitteiry 4>iscaiirs% 4^^ ^ 

comprising the Plan of ti^e jUecTurqH, will bpaiyen ^ 
Monday^ October 13, at 2 ^en o'^Clock in . 

And the Lectures will be^ cobthiued dii Trfuu'l®lTO'*1«^ 
ti^sdays, and Priduys^, atthe^sOfhe 
iffie Course, Three Guineas ; perpetual, Five Guiiieas. t 
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ARTICMi: I. 

Erpc? f/)iC) 7 ts and Ob.^nrx'afions' on fhc Adhcsioif of flic 
Eaificlcs of IVnfcr (o vmlt oUicr. ih/ lirxjwiiN, 
(ounf of Jht'/ifo) d. /'’..Jt. *V. <S'(, (jommnnh iifcd hif 
fliC Aiiflio)' fo /he I\'n/iftnfd In^/1(nlion oj' and 

/ran.'^nu.tfcd fo him hi} /he Edi/oi . 

(Concluded fiom pJgt: 159 ) 


To prove (liih fact iu another manner, I varied A ■.t\;uLrioi 

tfie oNutTiimnU, ])v" lilacinji a. striHnm of efhei inunedi- 1 

‘ I ^ ^ lULrciny — 

ately upon the inereur>'. 'Flie particle^, of this li;|niel ap¬ 
pear to have very little adhc'^ic-n to eaeli other ; for vvlncfi 
ua^onl imagined that the hind of iilm tlial Avould be 
tt)rnu‘d at its surfa('c, must liave very little force. 'J'he 
results ofiny exjieiintent fiiHy eonfirnied this ('onjeeture. 

Tlu' very smallest spherult's of nit'reiiry uhich F lot_appears to 

fall tliroui;h this litjuid, seldom failed to ini\ immediately aiVoul nort- 
with the mass of mercury on arriving at its surface, -where ^^ho* 

they entirely disappeared; and 1 have never succeeded dic^. 
in causing either a spliorulc of mercury, or the snmlle'-t 
metallic particle, nor any other body of greater s[iecilic 
gravity than ether, to sw'im upon its surface. 

Vor, XV-—Nov. 1 S 06 . A a 'Ihe 
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Alcohol. 


The evapora¬ 
tion of ethers 


Is incompara- 
bly greater 
than of water, 
and shews less 
adhesion. 


Dust, which 
has no aiilie- 
pion, rises by 
the wind; 


—hut those of 
water do not. 


If they did not 
adhere, they 
would rise 
more easily 
than dust. 


The results of the experiment were not perceptibly dif¬ 
ferent when alcohol was substituted in the place of ether. 

It is known that ether evaporau's very rapidly. Is not 
this another proof that the particles of tins liquid adhere 
to each other with much Jess force than tliose of water? 
But the following experiment proves this fact in a decisive 
manner. 

EXPERIMENT VII. 

Ilavifig half tilled a smaJJ cylindrical glass with mer¬ 
cury, I placed on the mercury a stratum of ether four* 
lines in thickness, and blew upon the ether with a pair of 
common bcllows. 

In less than one minute the ether had disappeared. 

The same experiment being made with water, no sen¬ 
sible quantity of this liuid liad disappeared in one 
minute. 

The objects which arc before our eyes from the earliest 
periods of our lives seldom employ our meditation, and 
not often our attention- We see, without surprise, im¬ 
mense masses of dust raised by the winds and carried to 
great distances ; and at the same time we know that every 
particle of this pow der is really a stone, almost three times 
as heavy as water, and of a size so considerable, that its 
form may be perfectly seen by means of a good micR)- 
scope. 

And we see also, without surprise, that water, which 
is much lighter than dust, and is composed of j)article9 in¬ 
comparably smaller, is not cai ried oil by the winds in the 
same inanniT, 

In order to convince ourselves that the particles of 
water do strongly adhere to each other, and that they re¬ 
quire to be so in order to prevent the greatest confusion in 
the universe, we need only figure to ourscives the inevi¬ 
table consequences that would result from the want of 
sucli an adhesion. 

The particles of water would be raised and carried off 
by the winds with infinitely more facility than the finest 
and lightest dust. Every strong breeze setting in from the 
Ocean would bring with it a great inundation. * Naviga¬ 
tion would he impossible, and the banks of all the seaS| 
lakes, and large rivers would be uninhabitable, 

I The 
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The adhesion of the particles of water to each other is 
the cause of the preservation of that liquid in masses. It 
covers the surface with a very strong pellicle, which de¬ 
fends and prevents it from being dispersed by the Aviiids, 
Without this adhesion, water w'ould be more volatile 
than ether, and more fiigi(ive than dust. 

But the adhesion is also ti»e cause of other phenomena, 
which arc of the greatest importance in the phenomena 
of nature. 


The viscidity which rc'sults from tlic mutual adhesion of Hence all ho- 
the particles of water rendc'rs this iliiid proper to hold 
alt kinds of bodies in solution ; as avcII the most heavy as water, 
the lightest; provided ahvays that tin*}' be reduced to 
very minute particles. 

I have found by a calculation, founded on facts which Calculation of 
appear to me to be decisive, that a solid spherule of })ure *'**^^^ 
gold, of the diameter of one 300,000th of an inch, would 
be suspended iti w'ater by the effect of its viscidity ; even 
though this small body should be completely wetted and 
submerged in a tranquil mass of the liuid 

This viscidity, or want of perfect fluidity, Avhich causes The nutriment 
it to hold every kind of substance in solution, renders it 
eminently proper to hct'uinc the vehicle of nourishment to conveyed, 
plants and animals ; and we accordingly see, that it is 
exclusively employed in this otlicc. 

If the adhesion oflhe pai ticlcs of water to each other 
were to cease, and the Iluidity of this body Avcrc to be¬ 
come perfect, every living being would perish by ina¬ 
nition. 

May I be permitted to remark the simplicity of the 
means employed by Nature in all her operations—May 
I be permitted to express my profound admiration and 
adoration of the Author of so many wonders! 


u« 


* Fragments of gold leaf, which are about one-28o,ocx:th of an 
inch thick, subside in water with considerable velocity. This, 
however, docs not invalidate the argument in the text. N. 
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TRAINING OF MEN AND ANiMALf. 

/ * 

11 . 

Abridged Extracts rdatitig to the means used to reduce 
the zeeight of Horse Jockics and the methods of Train- 
iiig Horses, so as to augment their Strength^ JVlnd^ 
and Speed. From Sir John Sinclair's Pamphlet on 
Athletic Exercises, 


IR Charles Bunbiiry fransiiiilfed a h'tter from W, S. 
Rickword, Esq, who after nn*ijlioninj^ some of the diflTi- 
ciilties of collcctinji iiiromiatioii JVoni jnaiiy of theperson* 
of the class ^vho practise the arts in question, proceeds 
to give the following observations, p.65. 

Phy&ic is not Physic of no kind is used now, so common as it used 

much used in either in wasting men to ride, or in training them to 

training men ! ® x V i 

or horses. pugilistic engagements, or extraordinary muscular exer¬ 
tions of any kind. The number of questions put by this 
author niiglit be compressed into a very few ; like sum. 
inoning and capitulating commanders of armed men, many 
of the articles arc said to be answ ered in the foregoing, 
number so and so, as the numerous questions’*^ (made use 
of in this pamphlet) arc (in a great degree) by the foU 
lowing general observations. The good efieefs of air, ex- 
ercisc, and aliment, to animal bodies, to the attainmeutvof 
Feeding not health, is tolerably well known. No general rule cah 
stibjcct to any laid down as to the mode of feeding ; the quan^ty of 

exercise, or tlie lime required, to bring either -rnan or 
horse to perform the utmost he is capable of doing : the 
confoimafion, and idiosyncrasy of the body of eacli ani¬ 
mal, the trainer should make himself acquainted with* 
men and horses differ in constitutions, as in dispositions, 
'fhe great art amongst trainers is, or should bc^ to disco¬ 
ver what quantity of exercise, &c. a horse will take to 
bring him to, and keep him at his best. As to physic, it 
is my oi)inion, that it is much too generally in use amongst 
racing horses in particular ; but, upon that subject, I 
have more to say thau is convenient for me to advance at 
Eicrcise, air present. More depends, far more, on exercise than is 
and thorough gencraHy believed, oven at this period, though the benefit 
quiredby*^^' IS prct ly w ell known and admitted j yet, by no means 

luHfcLS. 


* See our Journal. 


sufficiently ^ 
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sufficiently; pure air, proper exercise, good oats and 
Iiay, with thorough grooming, would bring horses to the 
starting post, far better able and in condition for running 
than they usually are brought, in consequence of the too 
common use of physic, and the quantity given at each 
dose, I am persuaded that alterative medicine would an¬ 
swer a bettor purpose than stronger physic, in most cases, 
where, even it is exhibited judiciously ; I do not say, that 
physic is at no time proper, there are situations, when it 
is highly necessary ; but 1 contend against the frequency 
of its exhibition, and the quantity exhibited ; 1 do so, 
thoroughly convinced of its laying the foundation of some 
diseases, and rendering the animal incapable of contending 
against any other, with which he might unfortunately 
be attacked. As to the food used in the training of men, Food for train* 
1 should consider that which affords the most nutriment, 
occup} ing the least space, and digesting easy, to be the 
most proper, and likely to give the greatest assistance to 
the other requisites, in training them to perform any feats 
requiring extraordinary exertion of the muscular system ; 
this attended to, with the benefit of free respiration 
(without which, nothing great can be performed, either 
by man, horse, or other animal) w ill admit of astonishing 
and wonderful powers and strength, either in wrestling, 
pugilism, walking, running, &c. &c. 

As far as relates to strength and wind, the foregoing Fowls^ 
observations apply to fowl, as well as other animals. 

Fighting of all kinds I am an enemy to ; cocking I never 
sec, nor do 1 like to hear of it. The foregoing observa¬ 
tions are hastily written, but rest on the best founda¬ 
tion.” 

Mr. Sandevir, an eminent surgeon at Newmarket, re¬ 
turned in substance, tlic following information to Sir John 
Sinclair. 

The training of jockics of high repute is continued or Particular ac' 
kept up, more or less, from about three weeks before 
Easter to the end of October, which isabout eight months: whikh^joc^ic* 
but a week or ten days are quite siiflScient for a rider to arc reduced ia 
reduce himself from his natural weight to a stone and a 
half below it- They breakfast very sparingly on bread ing little food 
and butter, with tea; dinner, fish, or else pudding with »harp ex- 

very 
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This treatment 
recommended 
against corpu¬ 
lency. 


Tery little meat ; wine diluted with twice its measure of 
water is their drink ; tea in the afternoon with little or no 
bread and butter, and no sui^pcr. It appears that absti« 
nenceis their principal object. 

As to their exercise, they load themselves with clothes, 
that is, five or six waistcoats, two coats, and as many pair 
of breeches ] in which dress they take, a severe walk of 
fifteen or sixteen miles after breakfast. On their return, 
they change their clothes for dry, and some w ho are much 
fatigued, will lay down for an hour before dinner. No 
severe exercise is taken after dinner; but the day is 
passed as they please. They generally go to bed at eight 
or nine, and rise about six or seven. 

Those who are unwilling to take excessive exercise, 
have recourse to purgative medicine ; which usually con¬ 
sists of two ounces of Glauber’s salts. 

Mr, Sandevir is positive in recommending a similar 
process for reducing corpulency in either sex, as from 
experience he perceives that the constitution does not 
appear to be in jured by it: but he is apprehensive that 
very few' indeed could be prevailed upon to submit to such 
severe discipline, unless he had been early inured to 


it. 


Extreme case This gentleman mentions as an additional fact, that 

duction^^ Arnall, when rider to the Prince of Wales, being 

desired to reduce himself as-much as he possibly could, 
for a particular purpose, abstained from animal and even 
from farinaceous food for eight succeeding days, and cat 
only a piece of apple now and then. He was not injured 
by it at the time, and is now in good health. The writer 
also adds that Dennis Fitzpatric, a person at this time con¬ 
tinually employed as a rider, declares that he is less fa¬ 
tigued by riding, and has more strength to contend with 
a determined horse in a severe race, when moderately re¬ 
duced, than when allowed to live as he pleased, though 
he never weighs more than nine stone, and frequently has 
reduced himself to seven stone seven pounds. 

Another person answxred the queries to the following 
effect. 

Another ac- Jockies are trained g,nd reduced by abstinence and by 
count of jock- sweating, in consequence of additional cloatbing and long 

continaed 


ics, 6cc. 



TRAlNIira OF MEN AND ANIMALS. 179 

continued walking. Neither their health nor their 
strength are impaired unless these practices arc carried to 
excess. When much reduced they are peevish and irritai- 
ble, but perhaps not less courageous than usual. Many 
of them are naturally lean, but some recover their weight 
very rapidly when the course of training is left off. Nei¬ 
ther their heahh, nor their continuance of life appear to 
be affected by this practice. 

Mr, Robson, an eminent trainer at Newmarket, gave 
in substance the following information respecting race 
horses. 

The perfection of a race horse consists in his wind, Method of 

which is innate in their breed, and degenerates when race 

^ ° horses for the 

mixed or crossed with other horses. It is observed some- course, 
times that the other species of horses go nearly or quite as The running 
fast as the slower kind of racehorse, but they very soon perior race^*^^^ 
tire for want of wind, whilst the running horse has the 
peculiar merit, from his wind, of bearing fatigue so much Exercise,clcan- 
better than any other breed of horses. I’he perfection lincss and good 
depends on their parentage and on the female most. The 
foal must have corn during its rearing, otherwise it will treatment, 
pot grow in proportion, but grow lean in the haunches. 

Different individuals of the same family will greatly differ ■* 

in their natural constitution. Good size, with strength 

and symmetry of form, arc essential to the running horse ; 

but the most essential qualities arc activity in speed, and 

good wind. With regard to form, he should be broad, 

deep, and have great declivity in his shoulders, his thighs 

let down very low, the\ho(‘ks stand far behind and from 

him, thence downwards to the next joint, short, &c. large 

bones are preferred. Each sex is alike for speed, but the 

horse bears fatigue better. The foal is kept in grass fields 

in the state of nature till broke, and well fed with corn, as 

he will eat it, and w ith hay where grass is scarce. The 

training is began at tw o years and a half. Soft meal is a 

cooling food, but laxative and injurious when horses are 

at hurrying work. 

Race horses are purged two or three times a year ; each physic, food, 
course, perhaps three doses preparatory to their getting race 

their training exercise. Mild physic w hich has no ten- 
denr^ to weaken, is made use of. (1 suppose this to mean 

a moderate 



laQ 


TRAINING OF MEN AND ANIMALS. 


t 


Mr. Holcroft’i 
ac«ouiitofrun- 
ning horses and 
their treatment 


They arc pur¬ 
ged and exer¬ 
cised.. 


a moderate dose). OaU are the most esteemed prorendar 
for horses; and of these they have three feeds daily, of as 
much as they can eat Avith appetite. Their drink is soft 
water at least twice a day, always cold, except during 
physic or illness* Their skins arc kept perfectly clean 
when in the stable, by friction with the brush and curry¬ 
comb, which clean and brace the skin and muscles. It is 

* I 

necessary to health and strength that they should be 
sweated, and this is done by putting on a few extra 
clothes and cantering them five or six miles according to 
their age and other circumstances. They are exercised 
twice a day ; a mile or so in a gallop before they take 
water; and afterwards a short or long canter, as circum¬ 
stances and their constitution require. The training is 
completed by good keep and a proper proportion of 
work, which enables them to bear fatigue. This is kept 
up for two or three months only, and effects no more than, 
a temporary change in the animal. Running horses cer* 
tainly live as long as others ; they arc not sooner wo^ 
out by the treatment they undergo, but on the con^ary 
they bear fatigue much better than other houses. 

Mr. Holcroft’s observations in the same treatise^ Acar- 
ly coincide with those of Mr. Robson. This celebrated 
dramatic writer lived at Newmarket, in his youth, under 
John Watson, the groom, who was employed in the two¬ 
fold office of training the horses and riding jthem* John 
Watson died at a very advanced age. I quote Mr. Hol- 
croft’s words, page 77. 

When the racing season is over, these horses have most 
of them green meat for some time, and repose from their 
severe exercise ; their high spirit and vices soon begin to 
shew themselves, much to the terror of timid boys. 
Having fed grossly for a time, they are regularly purged, 
I forget how often, but I believe every other day, for 
three doses; and that these purgations are repeated, at 
intervals, three times. They then gradually begin to in¬ 
crease their exercise, so that, early in the spring, they re¬ 
main out of the stable about mght hours in four-and- 
twenty, and take what are called four brushing gallops, 
two in the morning’s exercise and two in the afternoon^s; 
^bfu^hipg gallop means a galidp of nearly a mile, begin* 

ning 
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ningftta moderate rate, increasing, and ending fali speed. 

They are stinted in their water ; the horse that blows the Stinted in thei^ 
hardest, the most; their bay and oats are of the best qua- ^ate***^ 
lity; the hay is long in the stalk, and the- seed shaken 
out; the oats are thrashed in a sack^ and winnowed, and 
every care is taken to keep the hor'^es from chalf and im¬ 
purity of every kind. After feeding, their heads are muz¬ 
zled. They are not allowed above six hours in the night; 
for they are supped up at nine, and out again at three in 
the morning ; but they have the interveuiiig hours in the 
day, between their morning and evening exercise. When 
they become wet, from the accidents of weatlier, or other 
things, they are carefully rubbed till dry. Each horse Method of 
has a boy for the performance of all these particulars ; sweating, 
they are occasionally sweated, I forgot how often ; that 
is, they are heavily clothed, galloped nearly full speed 
for four miles, relieved from their violent perspiration, 
first by wooden scrapers, then by rubbing them till they 
are perfectly dry? and after a little gentle exercise, are 
taken home. 

I have spoken to the best of my memory of things that 
happened at least six-and-forty years ago, and concerning 
which, when I quitted Newmarket, I never imagined I 
should be more questioned. The skins of the horses are 
kept perfectly and peculiarly clean ; severe perspiration They arc not 
is thought absolutely necessary. J see no reason to sup- hved. 
pose that their lives areshort4‘ned : some of them lire to 
a great age. Eclipse, 1 think, died above thirty- 


in. 

Sreond Letter from R. B, 07? the Dcvelopement of 
led iind Moral Conduct in an Infant^ dtmng the earliest 
part of her Elis fe7ic€ being concluded at the fourth 
Month of her Age. 

To Mr. Nicholson. 

Sir, 

T 

JL thank you for inserting my paper on the Progress of 
Intellect in an Infant, and have now the pleasure of send.* 
VoL. XV--^Mov. 1806* B b ing 
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Colitinuation 
of a register 
9f the progress 
of an infant 
•from twelve 
4 ays old. 


15th daj ofKcr 
age. Knows 
her mother at 
a short distance 


ind 18 a- 
Orare of the use 
of language. 


3t9th. Diverted 
by other chil¬ 
dren. 

33d. Endea¬ 
vours to articu¬ 
late. 


ON THE fKTEELSCT OF iKFANTi- 

ingyou the remainder of my notes on the samcindifidua]. 
As I have made it a particular point to keep close to ivfaat 
was actually written at the time, instead of trusting to 
any thing my memory might how suggest, you will find 
some repetitions and perhaps defects of style, which that 
resolution has prevented me from amending. The dates 
continue to express the age of the child, whose pro¬ 
gress from one day to another became less marked, ii) 
proportion as her stores of knowledge and acquirement 
became greater when compared with the improvement of 
any short interval of time. 

Fifteenth day of her age. The infant decidedly knows 
her mother when near her; but doubtfully if distant. She 
has long known her when in her arms. Her acuteness of 
observation and the use of her bands improve, though 
slowly. She grows very fat and is indolent, probably 
from the constitutional habits of her age and growi^ aad 
perhaps from the less lively impression of surrobndfng 
objects to which she is now accustomed. I think she 
still shows me a marked preference of intelligent atten* 
tion. This morning her mother was talking^ to her, and 
upon her giving some striking signs of pleasure, her mo* 
ther called to me look at her,”—the infant instantly 
turned her head from her mollicr to me, and appeared 
highly pleased at my coming <0 lier. This could scarcely 
be casual: if it was not, she must have made considerable 
progress in the knowledge of the shortest and most fre¬ 
quent sentences used respecting her, of which “ do look 
at her,” is certainly one of the most frequent. 

Nineteenth day. She is highly interested and diverted 
at her brothers and sisters, who arc running about thF 
room and occasionally take notice of her. 

Twenty-third day. The infant is very desirous ofartK; 
dilating, and makes many eifort^, by varying the form of 
the mouth and position of the tongue. When she^ suc» 
cceds in producing the resemblance of a word or syllable 
sheismneh pleased and shews her satisfaction by motions 
of the legs and arms. She never makes this effort but 
when engaged and attentive to some person who speaks 
tocher, and whose approbation she sOenas to court by an 
ig^Meavour at imitation. 

I 
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-Twenty-sixth day. She can without any difficulty a6th day. 
Mtter many voluntary simple sounds at pleasure. Her 
wants being now more numerous and habitual, she betrays 
more imi)aticnce than formerly, at privations or incon* 

Tenienccs. This impatience appears to be grounded upon 
a moral deduction that she has a claim or right to be in¬ 
dulged. 

It is to be observed that her health, appetite and sleep 
have hitherto been perfect, and she has become much 
fatter than at the earlier part of her life. 

She was baptized three days ago, and of course does —know* that 
not yet know her own name ; but she has Jong known hc«clf 

the word child,” as denoting herself. 

Sixth week elapsed. The infant very decidedly knows 6ih week. 

that the word denotes her mother, which word Knowsherown 

^ , ,, , , name and va-* 

pleases her more than any other, except the word child.” rlous other 
She knows her own name and attends when called by it, words. 
Conversation fixes her notice, even though not addressed 
to herself; and she can utter many sounds without hesi¬ 
tation or effort, in the imitation of conversing or answ er¬ 
ing, very difterently from her manner a few days ago. 

Seventh week. Ifer preference, directed to hennothcr, yt'L week, 
myself, and other favourites, are now expressed in a va¬ 
riety of ways. She holds out her arms and leans beyond 
the equilibrium, in order to prevail on us to take her from 
her maid, at the same time that her looks and voice arc 
perfectly iutelligibie ant] expressive. 

Ninth week elapsed, C-is now more pleased to 9th week. 

listen to distinct general conversation, than to common Attends to gc- 
phrascs addressed to herself. 1 suppose this preference to coaversa 
arise chiefly from the greater variety of tones and articulate 
sounds which are new to her, and perhaps from the ia- 
lerest she may take in the concomitant action of the 
speakers. Her general habits and use of the eyes have 
gradually improved in accuracy and minuteness. She has --can support 
nearly, but not perfectly, a command of the vertical po- thc^head ^and 

sition of the head ; and turns to the place whence a voice acting with the 
addressed to herself, proceeds. But she does not always muscle* on the 
perform this last action with certainty and precision. Jii 
the use of her hands sh9gradually improves ; and particu¬ 
larly exerts this action in feeling or pinching the breast 

B b 2 while 
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^cs the hand* ^hile sucking* There is yet, however, very litUe con- 

nection^^th between the hand and the eye. While she is at 

the eyca. the breast, contemplating her mother’s face, sheoccasionaU 

ly stretches forth her arms and is delighted if her mother 
' will lean forward and kiss her hand. Her smile, which 

originally seemed to denote simple pleasure, is now more 
Pleased with expressive and intelligent. She laughs at being mocked 
tncksandmoc- suddenly deprived of the breast; and waits with some 

eagerness for a repetition of the trick. The nurse’s 
practice of covering the child’s face with her pin-cloth, 
and then suddeidy plucking it off afTords her diversion. 
Ver^ attentive Keys rattled before her, or a nosegay hold near her, are 

toher^butdoes eager attention and prominence of the mouth; 

not try to take at the same time that she grasps her own clothes, but does 
them* not attempt to apply the hand to the object ofartention. 

She has a very marked fondness for her mother, and 
shews it, occasionally, by applying her mouth, opened 
very wide, against her mother’s cheek, making at tho 
same time, a gentle noise expressive of alTection. 
loth week. Tenth week. Though her improvement in connecting 

action of the hands with the sense of sight is very evi- 
objccts. ' dent in her manner of taking hold of her own clothes or 

her mother’s iieck-handkerchicf, yet she makes 
attempt to seize any thing, in consequence of first se^^ng 
it. 

Peculiarity in Hogarth in his Analysis” of beauty mentions as>dne 
the infant face; of tile characters of the infant face, tbat.the iris or coloaireU 

tho eye, being neatly ofliic same size in all ages, 
bears a greater proportion than usual to the size of tho 
fare in j'oung subjects. But there is another more strik¬ 
ing and very general tlitferenco. In this infant, the bony 
edge which supports the oye-brow, being naturally low, 
the upper eye-lid at first covered part of (he iris as it docs 
—another Btill iu many adults ; but when the face beeanio fall and pro* 
i^orc remark-luinppt, as is the case with thriving children, the lower 

eyelid, being pressed upwaixls, covered more of the iris, 
than the upper, lliis effect is common with infants, but 
is, I think, never seen at a more advanced age. 
nth week. Latter end of the eleventh week. The attachment pt 
Attempts to C ■ ■ ■ to her mother seems to increase. She laments or 

*Sxr\>y°sound"5 when the servant carries her away. Her attempts 

® , to 
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to speak improve in manner and precision of answering 
when spoken to, which she does by a sound sometimes of 
pleasure and sometimes of mere assent or attention. 

These sounds considerably resemble those of a monkey 

wc had some years ago, ^vhich was habituated to reply - 

to kind language. Her mother, as well as myself, thinks ^ monk^y!*^” 

C-^’s power of mind and observation are at this time 

much superior to that of the monkey ; but her education, 
or quantity of acquired habits, less. 

C-refused to go from her mother to licr eldest spJnninga 

sister, but readily left her to come tome. She knows picccofmoncy. 
when her maid, though absent, is called to take her. 

The amusement of spinning a half crown on the table di¬ 
verts her much, but she makes no attempt to seize it. If 
however it happens to touch her hand, she is greatly en¬ 
tertained, and seemsto have a notion of ])osscssiiig it. 

Twelfth week, or age nearly three mouths, TJie variety 12th week. 

of tones and what may be called words which C- can hcrscli 

now command, are siiflicicnt to make herself perfectly stood, 
understood, as to pleasure or pain or the mental afl'ections, 
without crying; and she certainly understands quite 
enough of language to apprehend all that her wants and 
\)owers require to be communicated. She does not yet 
atiempt to seize any object, with her hand under direction 
of the eye. 

Knd of thirteenth week. C-having been ill with a week. 

complaint in the bowels, has shfcwn the most inarkeJ par- In illuchs she 
tiality for me; so as to quit the breast to come to me, 
when I appear. I think this arose from an habitual con¬ 
viction that I, as the adviser and director of the famiJ), 
could do her good*. It is probable also that my greater 
})ersoual strength and ability to walkabout with her and 
also the facility with which she and I understand each 
other, might afford strong motives of preference, by giv ing 
her tiiat amusement which beguiles pain. 

She has often and long ago been carried to a looking sheknows that 
glass, which amuses her. From various lacts I am con. a looking gla»s 


* The same attachment and conviction has always been mani¬ 
fest in the iUncis of her and my other children at later pe¬ 
riods. 


vincfd 
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tbow« ima^et 
Aoly. 

Three Tndnths 
old. First con- 
jicction of the 
hand with the 
•ight. 


The operation 
was curious 
aud seems to 
have been stu¬ 
died or plan¬ 
ned* 


3 i months. Ar- 
ticulation» lan¬ 
guage, &c* 


She Icnowi her 
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Tinced she at present knows that the figures arc not real 
persons, but represent herself and others. 

End of the fifteenth week, or age exactly three calendar 
months. Yesterday C——, who has been assiduously 
watched for that purpose, did not move her hand to take 
up any thing; and to day, at six in the evening, she com¬ 
pletely acted with the hand and eye in conjunction. It 
seems as if this operation had been projected and previous¬ 
ly arranged in her mind. She raises her arm by the 
shoulder-joint to a level with the object she desires to take, 
and then by an horizontal sweep, brings her band before 
her, opening and shutting the hand till she has clasped the 
object, in which she does not readily succeed. Anxiety 
aud impatience accompany this manoeuvre, and, on th« 
whole, she Is a good deal vexed with the desire to possess 
in this new way and the difficulty of bringing her hand to 
the object. I think she uses her right hand with rather 
more success than the other. When she had, M’ith both 
hands at once, grasped the tea tongs, she could not com¬ 
mand the voluntary power of letting go and therefore 
cried from the confinement of her hands. 

Three months and a half old. That effort at articula¬ 
tion which nurses call telling a long story, was very ear¬ 
nestly practised at this period, and some days afterwards 
she became very troublesome, from a wish to seize what¬ 
ever was in her view. That habit of tossing the arm up 
and down, which infants acquire, and to which some au¬ 
thors ascribe the use of the right hand in preference to 
the left, was also exhibited at about four months old*. 
And soon afterwards her knowledge of words and things 
was so far advanced, that she knew her hands and feet by 

• The argument h that infant# are usually carried on the right 
arm, because it is stronger; and in this position, the right arm dt 
the child being at liberty, is said to be exercised more readily and 
early. It docs not seem' however, that there is much force in tlM 
remark ; for the nurse is as likely to carry them on her left arm, in 
order to have the free use of her own right arm; and even on the 
former supposition, it seems to me that the arm nearest the nurse, 
would probably be more fully exercised by taking hold of her, or 
her clothes, than the other, which for the most part can have no 
object within its reach. B. ^ * 

■ name; 
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name; that is to say, she shewed them when asked 
whichisyour hand/'—which is your foot/' provided 
her attention was not turned to other objects. 

To this period I carried my journal. The subsequent 
months were not noticed ; and indeed in these she became 
one of the family as to general intercourse, making her¬ 
self understood by all, and comprehending what was said 
her to the full extent of her understanding and the sim¬ 
plicity of her wants. I shall not extend my communica¬ 
tion by arguments and inferences; but will only take 
notice that children do not speak sentences, and indeed 
scarcely words before they are twelve or fourteen months 
old, though my narrative seems to shew that they possess 
ability to do it much earlier. On this subject I would 
remark that the latter part of the first year of the life of 
an infant, is a iime of indolence; when most of their 
wants are supplied by attendants who are constantly with 
them; and in the lower ranks of society, they arc so 
ignorantly treated that they do not speak intelligibly for 
years; and again that they seldom have their teeth till 
after the twelvemonth, 1 have known a child who had 
teeth at six months, and spoke many words very well at 
that period, with a knowledge of their meaning*; but 
though he uas highly satisfied at his own performance, he 
did not find motives for proceeding in his labours after 
language, till about the fourteenth month, when he began 
to run about, and found his wants and views so multi- 
])Iiod under this new change of circumstances, as to re¬ 
quire a greater share of diligence than he had found 
needful in the arms of bis protectors. 

I remain, 

Sir, 

Your constant reader, 

R. B. 
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hand and her 
foot by name. 


The journal, 
ends hera 


Qu. Why da 
not children 
speak earlier 
than at twelve 
months ? 


Because their 
necessity for 
speech does 
not operate till 
they walk» &c. 


^ond they 
have not teeth. 

Instance of a 
child who had 
teeth and spoke 
at six months; 
butdidnotper- 
severc»nor waa 
he more advan-r 
ced at the 
twelvemonth 
than other chil-* 
drea* 


* He is now a very intelligent, una^Fected bey; but has no 
extraordinary claims to notice, cither in his own ofunion or that of 
at hers. B. 
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On (he Culture cf Beans jtreparatory io a Wheat Crop^ 

Christian CuRWENj M,P» of fVvrh^ 

ntgfjn Hally Cumberland** 


Cuitivatlon 
beans and 
wheat, See* 


Sir, 

of TITK olTcrof a premium hy the Society of Arts, &c. 
for the culture of beans preparatory to a wheat crop, 
bdn^, as 1 conceive, for the purpose of dei^jonstrating 
the superiorit} of green crop's over dead fallows; I shall 
])e considered, I flatte ,^yoeif* as acting consonant to 
the views of the Societj, ni offering a detailed account of 
my proceedings, more especially ns it ill appear incon- 
testablj, that, if any advan tage has resulted from a trial 
under such very unfavourabte circumstances, the most 
sanguine expectations may fairly be entertained of the 
general utility of the system. 

The plot of ground on » hich the expcnipcnt has been 
made, contains fortv +wo acres, the soil is a stiff clay, Jo 


flat as to afford v 


HU for the water. The least 


continuance of render i, unworkable, though it has 
been d. Wd s was prac^^ioablc. It was broken 

up in the x^/ing of .tUu in tVat and the following 

3 car was \aiidcr ** both cropi> very heavy ; in 1802 it 
V a? lAvi w'ilh p ^ iji June, they were run through 

with thepotatoe halt w, ndmade quite flat before they 
could be st hca gain. The wet set in and conti-* 
nued so long, that crop was in a great measure ruined, 
and the weeds got lo such a head that it was not possible 
to get the ground cleaned. It was sown with wheat in 
November 1802, by great exertions, but it was in ib 
very- unfit a situation that the greatest* part of the seed 
perished: above half was rc*s^wn with oats, in April 
1803, being as soon as it could be got upon. Iinmedi* 
ately after the crop was got off (early in October 1803) 
the stubble was turned up: in many parts the gi'ass was 

} 

] 

* This communication was made to‘the Society of Arts, 
three letters to the Secretary, wliich I have here given without* 
abridgement. 
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SO thick aad strong, as to make it diffipaU for the pl^^ught^ Cultivation of 
to get through it. The winter proved so mild that it had 
done it little good. In many parts the harrows couM * 
not break it, and the grass was obliged to Ixc cut and 
carried olf by the hand. The advantage of a second 
ploughing would have been great, but by attempting it I 
might have lost the season for getting in the beans^; 1 was 
restrained therefore from attempting it.—Forty acres 
were drilled before (he end of February 1801, with a 
drill of the const!u:tbin of Mr. Mac Dougals, six feet 
wide, sowing the rows at twenty-six inches apart. The 
weeds and roughness of tht land would not admit of the 
drills being kept exact!' straight, which occasioned ad¬ 
ditional trouble in clciinn ^ as also some loss in the crop. 

Forty-nine and a haK Winchester bushels were sown.— 

1 have been ( 's icu j 'uey a just idea of the 
uncommon * b ^ *' o onud, and the dilficulty I 

had to con^t d t fpu uce oi it. The beans 

came up extremely well, notwithstandiii .he extreme 
severity of the '")ring. y step was taken in cleaning 
till the 10th ot xvlay 1804 ». egloet proceeded from 

the muUiplicit b .at and v over-m. n be¬ 
ing unacq’iaintcu - h (he dril’ 'isbaiiUi he ad¬ 

vantages of begirif iig to de i ’oj the weecK early as 
possible; from t'*e lOfh r' A^ay til the n .adle of July, 
which was jis long as ‘ wa* > rac'' '.ble tr ontiiuio, the 
ploughs and harrows 'iv- i'*ns#antly cmph.yed, and it 
w’as twite hand-weeded during th time, l he cutting of 
the beans commenced the ^Oth f Augu'^t: had the wea¬ 
ther permitted, itmighthave been a week earlier. The 
method foIlo>vcd, which I had practised with success the 
year before, was to cut and spread the beans thinly, and 
to leave them exposed i.o the sun two days previous to 
binding. By the 20th, the whole was cut, and the field 
cleaned by the 29th.—I gained by these means above a 
month, which on wet land is of tnlinite advantage; I had 
great mortification in finding, after cutting the beans, the 
stitches extremely foul, notwithstanding all the pains I 
had taken. Any thing so dirty as this ground could scU 
dom be mot with; tfib season was very favourable, and I 
began to clean it immediately ; I gave it two ploughings, 

VoL, XV^.—Nov. 1800. ' Cc and 
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CuUivfttioa of in some parts three, breaking it with harrows, raking 
beans anti and hand-picking it, f had, by the 20th of September 

1^504, the satisfaction of seeing it in a better situation 
t}*an any fallow in the neighbourhood, and began to 
plough for wheat; on the 29th it was completely 
drilled, roTIod, and water-furrowed. JMy friend Mr, 
Green, a TneiTiber of the Society, who visited the field, 
was so struck with the l)iisy sct'ne, that he requested to 
have the people and the horses counted. There were 
fifty-nine men and women, and thirty-one horses; foiir- 
tetm single, and one double cart, four ploughs, four har¬ 
rows, drill, roller, and water-furrow plough, a horse 
each. It took sixty-two and a half Winchester bushels 
of seed ; 1 ]jad sixly carts of compost per acre, composed 
of dung, ashes, and street-rakings, that had been collected 
during the summer, and laid in tlie ino^^t convenient situ¬ 
ations to facilitate the work. I’he filling, leading and 
spreading of 2500 carts of comj^ost was a work of some 
hiagnitiide ; the month of October proved so wet, that, 
had it been delayed a week later, 1 should not have been 
able to have accomplished it. The labour it cost me after 
the beans were cut was very little inferior to a regular 
fallow; notwithstanding, the result, with this increased 
expense, will be found to be in favour of the experiment. 
The tick bean, wdiicfi was sowm on thirty-nine acres out 
of tire forty, produced more abundantly than the other 
])ean, wliich ^as sent me by jMossrs, North and Bridge, 
and, being a la'er bean, is not adapted to this climate. 
The crojr was good; one stalk of the tick bean had 70 
pods, and these produced beans; the weight, fdiir 

stone thirteen pounds the Winchester bushel; (he other 
bean, four stone four pounds. The crop produced 20J O 
stooks; from a few stocks w hich wer? left out of thestacks 
for the purpose of adording specimens for the Society, 1 
have reason to suppose they will yield ten quarts per stock, 
or C28 Winchester bushels, I estimate by the London 
seed, which is least productive. The selling price is fivo 
shillings per Winchester, which would make the ainount 
.£'107 9.V. 4d, Thestookshad been exposed to the in¬ 
spection of various persons who wished to see in what 
{itatc the beans were, sp that I suppose some loss in the 

quantity. 
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quantity. The following is taken from the over-man’s Cultivation of 

day«book« and I believe the greatest attention was paid beans and 

^ wheat, &c* 

to have the expense correct. 

m A’ • oS • 'V • f/. 

49f bushels ,of seed, at 5s. 4d...l3 3 1 1 

40 acres ploughing and harrowing, 

at ]2s.0 0 

8 days work with drills at 7^, 6d. 3 0 0 

4 carts two days leading weeds^ 

at 5s. 2 0 0 

24 women cutting weedsj at 9d... 0 18 0 


43 1 11 


5 


0 


141 days ploughing and harrow¬ 
ing, at 5s... 33 

435 days work of women weeding, 

at 9d...16 (? 3 

45 days work of men, at 2s.4 10 Q 


56 I 3 


168 days work of women cutting, 

at Is. 3d.10 10 O 

30 men’s days work, at 2s. 3 O O 

66 women's days work, binding, 

at is. .3d.4 2 6 

22 men’s ditto, making bands, Sec. 

at 2s.2 4 0 


19 16 


27 men and horses leading the 

beans off the ground, at 5s. 6 15 O 

] 8 woincrfs days work, at 9d - ... 1 2 6 

Stacking and leading the beans.. 7 15 0 


15 2 6 


j£l34 12 2 

Further expenses (ffter the crop of - 

beans was cut. 

Twice ploughing and harrowing 

40 acres, at 12s.48 0 0 

Ditto 6 acres a third time, at 12s. 3 12 0 

gxarts 6 days, leading off weeds 

and stones, at 5s. 3 O O 

48 women picking, at Qd.. 1 16 0 

10 men ditto, at 2s., . 100 

- 57 8 0 
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CatdvMion 
beam and 
wheat, &c. 


^ Value of crop 62S.bushels, at 5s'. 4(1. £167 9 4 

Expense of sowing, 
cleaning, and 
reapingthebeans, j^l34 12 2 

Had the wheat been 
then sown, the 
balance in favour 
of thccrop would 

have been .... 75 12 0 


j£^i3 1 4 


By further expenses 

as above ..•••• 57 8 0 

192 0 2 

Balance in favour of 
the green crop, 

' giving credit for 
the expense of the 
fallow. 51 1 2 

^ 1^243 1 4 


The appearance of the wheat is most promising. It 
111 } intention to take another crop of beans, which will 
mo'^t completely clean the ground, then give a second 
dressing of from 20 to 30 cart-loads of compost, and sow 
it with w^hcat and seeds in the spring. 

Should farther information be requisite, I shall be 
happy to give it, 

1 am, Sir, 

Your obedient servant, 

1. C. CURWEN. 

JVorkington Hally March 20, 1804. 

CiiAKLEs TayiiOr, Esq, 

Dear Sir, 

An opportunity offering by which I can send you 4 
aanaple of my beans for the inspection of the Society, i 

thi^ 
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think it more adyisable than waiting till the meeting of Cultivation of 
Parliament; should it occur co you that any further in- beans and 
formation is requisite, I will be much obliged to you to 
acquaint me i|ith it. I think I may, without arrogating 
too much, say, the manner in which the crop was worked 
and got into the ground, and its present appearance, is 
not inferior to any thing which has been done in any part 
of the kingdom. The accounts of expense were kept 
with great care and attention. 1 shall be highly grati¬ 
fied in being successful in my application for the medal. 

Should any information be wished by the Committee, 
my friend, Mr. Greene, of Bedford-square, would wil¬ 
lingly attend, as he expressed great pleasure at what he 
saw whilst we were putting in the crop. It has drawn, 
the attention of the farmers in the neighbourhood; and 
^vhen I conic over it again, I hope they will be sensible of 
the advantages resulting from the plan. lam this winter 
trying an experiment in feeding milch cows, and selling 
the milk to the poor, who have hitherto been extremely 
ill supplied. I conceive, by feeding the cows with green, 
food and oil-cake, 1 can furnish the milk as cheap, and 
with as much profit as in summer. I give each cow four 
stone of green food, at I Jd. per stone, four pounds of 
oil-cake at Id. straw ^d. making the total one shilling. 

New milk is 2d. per quart—any thing above six quarts 
is profit. I have thirty cows, mostly heifers; these 
afford Icsismilk; but 1 can dispose of them v^ithout loss 
in March or April, having no keeping in summer, or de¬ 
sign to interfere nith other farmers. I sell near two 
hundred quarts per day, besides my own consumption, 
farm-house, &c. &c. The cattle are in admirable order. 

1 keep them in open sheds, and turn them out several 
hours every seasonable day. The crops here were in 
general good. 1 had an acre and three rood of carrots, 
which produced five thousand stone ; the ground was by 
no means good ; but they were sown upon ridges, gather¬ 
ed as high as possible, with a double mould-board 
plough, and kept well worked during the summer. My 
success will induce many trials. 1 give five pounds each 
day to my horses, instead of oats, which Saves me sixty 
Winchester bushels per week, op jf20. The Bishop of 

lilandafE 
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CtddTuticoi 
hcaQs amd 
wheat, dee. 


^ LlandafF is vety busily employed planting a hundred 
acres^ mostly with Larch; not to interfere Avith him, 

1 wait till next year, when I shall plant between one and 
two hundred acres, lately purchased. 

With great respect, I am, 

Dear Sir, 

« _ 

Your ohccli< 'it humble servant, 

J. C. CURWEN. 

JIally Nox\ ^0, 1801, 

Ciiaki.es Tailor, Esq. 

Dear Sir, 

I wish to add to the communication I had the pleasure 
of making to you, respecting the culture of beans, that 
1 have threshed out two stacks, and found the straw most 
mlinirablo fodder. Horses arc extremely fond of it; and 
I have, in no instance, found it to disagree with them, 
which I have understood to be frequently the case when 
the bean stands till it is quite withered. This advantage 
in favour of cutting the bean green had not occurred to 
me, and >viil add much to the value of the crop, and 
supply the place of oat straw, which is nearly of equal » 
value with hay. 1 have not used any hay this season, 
but given bean and other straw with potatoes and Corn, 
and find the horses in high condition. The experience of 
every year convinces me of the great saving in my plan of 
feeding, as w^eil as its being the best food that horses can 
have for keeping them in condition and health. Lucerne 
and unequal quantity of corn will not keep the horses in 
the same condition as with potatoes. It is supposed this 
feed ifi not adapted to quick work: I can only say, I seU 
dom travel less than eight miles per hour with my car¬ 
riage-horses so fed, and I drove them thirty-five miles, a 
few days ago, in four hours and three quarters, and this 
without any injury or distress to them. 

With respect, I am, 

Dear Sir, 

Y"our obedient humble v ant, 

J. C. CURWEN, 

Workington Hall, Jan* ^5, 1S05. 

Charles Tavlok, Esq. 
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V. 

On the Arrangement and mechanical Action of the Mus^ 
cles of Fishes, Bj/ Antuony Carlisle, F,R,S, 
F,L.S,^ 


T was my intention to have continued my physiologi¬ 
cal inquirres on the phenomena of muscular motion, by a 
seyies of chemical experiments; and to have communi¬ 
cated the result, when duly matured, to the Royal Soci¬ 
ety. But an unexpected request, made at a late period, 
for the Lecture of the present year, obliges [me to defer 
those researches, and to limit the investigation of the sub¬ 
ject 1 ha^ e c* osen. 

The application of the motive organs of animals has 
already furnished examples of general utility by increas¬ 
ing our knowledge of mechanical powers ; and the culti¬ 
vation of this study promises still further improvement. 

Tlie muscles of fishes are of a very ciilferent construc¬ 
tion from those of the other natural classes. The medium 
in which these animals reside, the foim of their bodies, 
and the instruments employed for their progressive mo¬ 
tion, give them a character peculiarly distinct from the 
rest of the creation. The frame-work of bones or carti¬ 
lages, called the skeleton, is simple; the limbs arc not 
lormed for complicated motions, and the proportion of 
muscular flesh is remarkably largo. The muscles of 
fishes have no tendinous chords, their insertions being al- 
wa)S fleshy. There are, however, semi-transparent, 
pearly tendons placed between the plates of muscles, 
wlfich give origin to a series of >hort muscular fibres pass¬ 
ing nearly at right angles between the surfaces of the ad¬ 
joining plates, Lewenhoeckf appears to have over¬ 
looked these tendons, and the numerous vessels, which he 
describes in the interstices of the muscular flakes, I have 
not been able to discern* 

I'ne motion of a round shaped fish, independent of its 


Introductory 

remarks. 


Pcculi't^ struc- 
tuic of iiohes. 


Their skeleton 
is simple; mus¬ 
cles volumi¬ 


nous. 


Tendons* 


The motion of 
a finh 


* Read before the Royal Society, Nov, i8oj, being the Croonian 

y.ccture. 

I PhiL Trans. VoL XXXI* p* ^90, 

fins, 





explained 
frotn the struc- 
ture of the cod. 


The «idc fins 
and hack fins 
regulate posi¬ 
tion, dee. 


Manner in 
which the fins 

act. 
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finSj is simple; and as it is chiefly effected by the Iatt3ral 
flexure of the spine and tail, upon which the great mass 
of its muscular flesh is employed, whilst the fins are moved 
by small muscles, and those, from their position, compa¬ 
ratively but of little power, I shall only describe in de¬ 
tail the arrangement and application of those masses, 
which constitute Ihe principal moving organs. 

For this purpose a well known fish, Ihc cod*, has 
been selected as a standard of comparison for the muscles 
of other fishes, there being a conspicuous resemblance 
among them all. 

The pairs of fins ha^c been considered as analogous to 
feet, but they are only employed for the purposes of 
turning, stopping, altering the position of the fish toward 
the horizon, and for keeping the back - upwards. The 
single fins appear to prevent the rolling of the body, 
whilst the iail is employed to impel it forward. 

Fach of tliose fins, which arc in pairs, is capable of 
four motions, viz. of flexion and extension, like oars, 
and of expanding the rays, and closing them. 

The extension of the whole fin is performed by a single 
radiated muscle, which is often supplied with red blood ; 
the antagonist is of a sinnlar character. The greater 
j>ower of the extensor muscle (Vide Plate V, tf, a.) shews 
how strongly it is required to act when employed to stop 
suddenly the progressive motion. A series of intervening 
muscles expand and close the rays. 

In the act of extending the fin the interosseal muscles 
are passive. It is advanced forward edgeways and closed; 
but during its flexion, the rays are expanded, striking 
the water with its broadest surface: this action assists 
the taii in turning the fish. In the effort to stop, these 
fins are strongly retained at right angles with the body, 
by the force of the extensor muscles, the rays are ex¬ 
panded, andthcefiect is assisted by the tail turning later¬ 
ally with its broadest surface forward. 

The single fins, for the expansion and contraction^-of 
their rays, ace furnished with two sets of muscles; one 
of which is situated at their roots, and lies oblique; 
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(bbibby tiie anther, {^mrallel zpism^ to wUch the 

rays ar« a|licalateii{cc). ^Thefia has alto a lateral mo- 
tion, by 'vrhieh it is occasio 1 :^dly ^rawn out of a straight 
line; and by the co-operatloa of these muscles on both 
sides, It is kept steady whilst the body of the fish is 
turned oblique in swift motion, or in eddies. When 
placed near the tail, the single fins seem also to aid the 
efiect of that instrument by increasing its breadth. 

The tail is the principal organ of progressive motion, Explanation of 
and Us actions are performed by the great mass of lateral acdonof 
muscli^. There are a sbries of short muscles forthe pur¬ 
pose of changing the dgure of the tail An, which arise 
from the spine and coccyx, and are attached to the rays 
immediately beyond their joints : (dd): their action is to 
expand the rays, and by partial contractions to alter the 
lateral position of the fin. Slender muscles are placed 
between the several rays, (^ee,) whose office is to converge 
them previous to the stroke of the tail. 

The muscles situated on the head are those, which act 
on the membrana brancbdostega, the under jaw, os hyoi- 
des, fauces, and the globe of the eye. 

In order to determine the effect of the fins on the mo- Eipenment$ 
tions of fishes, a number of living dace*, of an equal size, action 

were put into a large vessel of water. The pectoral fins of thclr*^*! 

of one of these fishes were cnt off, and it was replaced 
with the others. Its progressive motion was not at all 
impeded; but the head inclined downward, and when it 
attempted to ascend, the effort was accomplished with 
difficulty. 

The pectoral and abdominal fins were then removed 
from a second fish. It remained at the bottom of the 
vessel, and could not be made to ascend. Its progressive 
motion was not perceptibly more slow; but when the tail 
acted, the body shewed a tendency to roll, and the single 
fins were widely expanded, as if to counteract this effect. 

iFrom a third fish, the single fins were taken off. This 
produced an evident tendency to turn round, and theq^ec- 
toral fins were kept constantly extended to obviate that 
motion. 
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{ Froflu a fomiii fisb^ tbe pectoral anid abdomioal fins 
trere cut off oft one side, and it immediately lost^ the 
power of keeping the back u pwarde. The single &:is were 
expanded, but the fish swam obliquely on its side with the 
remaining pectoral and abdominal fins downwards. 

From a fifth fish all the fins were remoTed. Its back 
was kept in a vertical position,' whilst at rest, by the ex¬ 
pansion of the tail, but it rolled half round at every 
attempt to more. 

From a sixth fish, the tail was cut off close to the body. 
Its pre^ressire motion was consideraldy impeded^ and the 
jOexionsof the spine were much increased during the 
doavoar to advance; but neither the pectoral m 
mioal fins seemed to be more actively mnployed. 

From a seventh fish, all the fins and the tail were re¬ 
moved. remained almost without motion, floating near 
the surface of the water, with its belly upward. 

These experiments were repeated on the roach*, the 
gudgeon^, and the minnow^, with similar results. 

The muscles of fishes differ materially in their texture 
from those of other animals : they^ are apparently more 
homogeneous, their fibres are not so much fasciculated, 
but run more par^lel to each other, and are always concik 
paratively shorter. They become corrugated at the 
temperature of 156^ of Fahrenheit, when thdr tendindus 
and ligamentous attachments are dissolved, and their se¬ 
rous juices coagulated. Under those circumstances the 
muscles lose their transparency, and the lateral cohesion 
of their fibres is lessened. 

But the mechanical arrangement and pliysiology of the 
lateral muscles of the body of fishes constitute niy present 
object. These parts hare already been described in a 
general way by Professor Camper, M. Vicq-d-Azyr, and 
M. Cuvier, to whom I am indebted for much useful infor¬ 
mation. They have been denominated couches muscu^ 
latres, by M. Vicq-d-Azy r§, and mmeies laiemls by 
M.Cuvier||. The term used by M, Cuvier seems very 


* Cyprinus ruiilus. f Cypruius gobio. t Cyprlnus phoxinut 
§ Mem. Strangers dc I’Acad^m. des Sci. de Parin, Tom. VlL 
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apprc^priatfif for Hie geaerat diTision or class. But, as 
tke fli^es are arranged in distmct longitudinal rcrws, 
these rovrs must be considered as orders. And, as couches 
appears abjootionable, 1 shall addpt series in its stead; 
distii^^abhfiiig each hj a word Tarring to its situation in 
the animal, via. tke dorsal, yertebral, abdominal, and 
Tentral series. 

These series are composed of thin masses of muscle, or, They are di»- 
as they are commonly called, flakes; which for the most 
part are thicker upon their outward edges, and become 
wedge-shaped toward their interior attachments. Each 
series is separated from the next adjoining by a membra¬ 
nous phrtition, yfhich is most apparent between the ver- 
tebral and abdominal series. 

The dorsat series {ff ) arises from the back of the head. Particular de- 
In its course it is terminated on the upper ed^e by the 
bones, which support the single fins, and a membranous 
septum: at this part the flakes are thin. Its lower margin 
is bounded by the vertebral series, where the flakes be¬ 
come gradually thicker. The first flake is composed of 
longer fibres than the rest, and possesses more red blood. 

Those succeeding it range obliquely backwards. They 
are all joined together by cellular membrane, and shining 
fasciae, which resemble the tendinous expansions in qua. 
drupeds. 

Toward the middle of the fish the flakes arc thicker, 
and stand more perpendicular to the surface, becoming 
oblique and thin as they approach the tail ; whilst the in¬ 
tervening fasciae are most dense at each extremity. This 
series consists of forty-fire flakes, a number correspond¬ 
ing with that of the spinous processes to which they arc 
attached, and which does not vary with the growth of 
the fish. 

The muscular fibres constituting each Hake, run nearly 
at right angles with its anterior and posterior surfans, 
and parcllel to the length aud surface of the fish; except 
that their posterior extremities incline somewhat inwards. 

As the skuli affords the ultimate fixed attachment of 
this series, and its moveable insertions are on the verte-' 
brae, and the tail, it follows, that its combined action is 
to bend the whole body and tail towards one ifide; or, if 
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Particular dc-tb«flldc«S contrtet partiiJty^ to^gtre it ft 

^mlucks of produce tbese efi^ts ail the other »crie^ co- 

fi»hci. *'* operate. 

The superior exteriml edge^ of the fikk» o{^tbe>^rtft« 
hral series (gO form acute atigiea with thoinfoiltMfMtfer* 
jiid edges of those of the dorsal serite, the apices of whidil ^ 
point toward the tail; the flakes are larger, but their'jnioi* 
ber is the same* The lower matgin of this eertetf iaboundted 
hy the central membranous pfl(rtition, which has alreadjr 
been noticed to be more conspicnous than Ihb ottier lon^ 
gihidinal divisions, and it apparently adimts of greater 
motion. 

The abdominal series (Ah) is composed uf^skea similar 
to the preceding. They range toward the tail, fortniiig 
an angle 'U'ith those of the Tertebral series, the apex! of 
which is presented toward the head. They are attached 
internally to the transverse and inferior spinottS processes 
of the vertebra. The ribs are'-plaoed in the line of tha 
centre partition, and lie between the flakes. This seribs 
arises from a bone which borders the opening for the 
gills, and the pectoral fin, with its scapula and muscles, 
is situated between its foremost flakes. Wherever thia 
series encloses the viscera, its flakes are shallow, and 
their thickness internally is not much less than at their 
external superficies. ^ 

Lastly, the flakes of the ventral series (ft) form acate 
angles with the abdominal flakes, the points cf which 
incline to the tail. It is attached anteriorly to the os 
kyoides^ and the bones ofithe lower jaw. In its course it 
is bounded above by the abdominal series, and below by a 
membranous sepiumt within W'hich the inferior single fins 
arise. The flakes, that cover the viscera, are shallow ; 
and they lie more oblique as they approach the tail. 
Both this, and the last dmcribed series, have their masoui* 
lar fibres arranged according to the length and figure of 
the fish. 

Three large superficial nerves {kk) passing longitudL 
nally from thehe^ to the tail, in the coarse of the mem¬ 
branous partitions, give off fibrils at right angles, whhdi 
bend inwards between each of the muscular flakes. A 
larger set of nerves are stat from the medusa opd 

betuteeft 
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I}l6 brA{ltiilG6 of wMcb ftnitv Particular dea- 

yfMhmli rurnHyiag there. Another maii nerre p^ndng 
from the head, aad ruafnlag de^-aeaied, and close to the 
doml sptitea, drosses ead unites with each of the spitfal 
hbrUs, and at the juRcti(Ml a remarlsable body appears; 
it is-aloose transparent vesicle,*about the sise of a milleU 
seed,^ cantainiaga’wiiitesubstanoe like the cavbonato of^ 
lime found-inr the tHtercostal'ganglions of frogs# TMs> 
reside is included widnn the sbeath of the nerve. 

The coats of the blood^-vessds are of adelicSitotesrture, 
and easily ruptured. Xn ordcS*, therefore,.to secure them 
from bd^ injured by the violent and sudden actions of 
the muscles, the principal trunks both of the arteries af>d. 
veins are inclosed in osseous canals, formed by the bases 
of the superior and inferior spinous processes; and their 
hrst ramifications lie within grooves in the spines. Ae 
they pass out to supply the muscles, their branches are 
immediately subdivided, sO that a considerable vessel soon 
become extremely minute. 

The rate, at which many fishes move through a medium Fishmovewith 
so dense as water, is very remarkable; their velocity lochy-^ncariy" 
being scarcely surpassed by the flight of the swiftest birds; equal to that 
and although the large proportion of muscles, and their '^^hird#. 
advantageous application, may partly account for the phe¬ 
nomenon, yet the power would be inadequate to the effect, 
if it were not suddenly enforced; as is evident from the 
slow progress of eels, and such Ashes as are incapable 
from their length and flexibility, of giving a sudden late¬ 
ral stroke. 


But the quickness and force of action in the muscles of This extreme 
fishes are counterpoised by the short duration of their 
powers. Those accustomed to the diversion of angling, 
are aware how speedily the strength of a fish is ex¬ 
hausted, for if, when hooked, it be kept in constant 
action, it soon loses even the ability to preserve its ba¬ 
lance, and turns upon its side, fatigued and incapable of 
motion. This has been viflgularly attributed to drown¬ 
ing, in consequence of the mouth being closed nposi tfie 
hook; but the same effects take place when the hopk 
is fastened to the side, or tail. This prostration of 
strength may depmd pkrtly oil fear, and partly on in.. 
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terrapted respiration, since fishes, when swtemi^.impfiL 
Ijy keq> the numbnmdt branMostigm closed, and indtea 
nearly exhansted, $ct riolently with their gills. 

The shortness of the moscalar fibres, and the multiplied 
ramifications of the blood vessels, are probably pet^ar 
adaptations for the purpose ^of gaining velocity of action, 
which seems to be invariably connected with a very li¬ 
mited duration of it. Such examples form an obvious 
contra^ with the muscular structure of slow-moving 
animals, and with those partial arrangements where un¬ 
usual continuance of action is concomitant. 

Since my former communications on the subject of 
cylindrical arteries*, another ihstance of their supplying 
slow-moving muscles, which are capable of long con¬ 
tinued action, has been pointed out to me by Mr, Ma¬ 
cartney. It is in the muscles, which act upon the feet 
and toes of many birds, and seems to be an adaptation for 
the iofig exertion of those muscles while they sleep, and 
also when they alternately retract one foot under the 
feathers to preserve it from the effects of cold. 

The muscles of the human body, which perform the' 
most sudden actions, have their masses of fibres subdivided 
by transverse tendons, or are arranged in a penniform 
direction. The semi-tendinosus, and semi-membranosua » 
of the thigh are thus constructed ; the former haring its - 
fleshy belly divided by a narrowand the fibres of 
the latter being ranged in a half-penniform manner. The 
recti abdominis are also divided into short masses by 
transverse tendons, and all these muscles are conjointly 
employed in the action of leaping. 

Perhaps these observations may indicate the reason for 
that diversity in the lengths various muscles, which act 
together; thus, organs of velocity are joined with those 
of power, ai^ mutually co-operate to produce a simulta¬ 
neous effect 


DESCRIPTION OF PLATE. 

Explanation of The drawing was made from a cod which had been 
engraving, coagulated by heat, in a case of piaister of Paris, the skin 
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being taken fwey, mid an eqoal portien of the flakes 
carrfnUjr remoTed from each series^ to exhibit thejr sere* 
rat directions. The subject was reduced to the present 
^ehy accurate measuremeats. 

no, Muscles which extend the pectoral and jugular 
fins. 

Oblique muscles, which erect the rays of the 

single fins. 

cc, Muscles which depreM the rays. 

ddy Muscles which extend the rays of the tail. 

ecy Interosseal muscles, which close tiie rays. 

ffy The dorsal series of muscular flakes. 

ggy The rertebral scries. 

hhy The abdominal series. 

tV, The ventral series. 

kkky Three superficial nerves which run longitudinally 
between the series of flakes. 

/, Posterior surface of a dorsal flake. 

nt, Posterior surface of an abdominal flake. 

Uy Anterior surface of a vertebral flake. 

Oy Anterior surface of an abdominal flake. 

The middle portion of the fish from whence the flakes 
hare been rcmo^ ed, shews the sereral directions of them, 
and also thou diiiercnt thicknesses. The spine appears 

in the chasm. 


VI. 

On the Use and Abuse of Popular Sports and Excrcisesy 
resembling those of the Greeks and Romansy as a 
National Object, By Samusl Argent Baroslet,. 

M. D. 

[From the Mcmoin of the Maacheiter Society, Vol. 1.] 

Human nature so constituted as to require both Recrestion or 
bodily and mental recreation. This instinctire propensity 
to amusement in man, is sufficiently proved by the uni- 
verssUity of the appetite, in every stage of life, under 
every variety of clime, and constitution of govevfiment. 

But the regulation of this natural propensity differs great* 

Ij 
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ij Aecovdiii^ to'Uie ciroamsti^oes uBd«f»i«4ii44t !ie it 
]^aced« TltOmsMstiwis and spartndf manMtid are theiie^. 
fereiUTer^ed the* iaiuenGe of moral, political and 
physical causes. The meuis of^ratlfi«atfon4Te<'TagK0ii6 
— i« (Ought by and complex: tlieend simple and ‘vniform. To escape 

from the sensations which may be induced by too great 
.f,4 rf^re-ac- or too little-exertion of-body or mind, and to enjoy the 
tion. pleasure which sympathy extracts from the xaried inter. 

course with fellow man, give rise to that fondness for 
public (Krersions and^pOrtiTe cante«ts, so conspicuotisly 
displayed iit the history Of maokiud.—The influence* of 
physical causes, in regulating the nature of these diver¬ 
sions, may be readily conceived. ^ 

Influence of The hardy, strenuous and active amusements > 0 f tha 

zones, would de- 

musements. press and exhaust, rather than enliven and invigorato, the 

in*^^a^cold*cl° *^^**^^^* ^^ **^*^”^ Hence the supreme ddight 

matc^ndolcncc Asiatic consists in the enjoyment of those pleasures 

to a hot one. which are purchased with little fatigue of body, or agita-^ 

tion of mind. To inhale the grateful fumes of bis pipe, 
and to foil his adversary in the stratagems of chess, or 
other sedentary jgames, constitute thn principal part of 
his amusements. 

Moral causes Although physical causes* necessarily circumBCtibe the 
act hkcwiac. sphere of man’s active pursuits, yet they have mucbflflsa 

controul than those of a moral and political kind. Mali 
is endued above all other animals with a frame and insti¬ 
tution which can adapt itself to every diversity of clime 
and change of tejnperaturc. He can, in a measure, sub¬ 
due physical obstacles, when powerfully stimulated by 
moral and political causes.—The savage, compiled to 
hunt his prey for food, has little leisure to cultivate ius ‘ 
intellectual taste and powers. If not exposed to danger 
from hostile neighbours, his recreations are mostly of a 
negative kind.—lie is happy when idle and at ease. 
But if he be stimulated by the prospect of war, all his 
" amusements t^d to accomplish him for carrying on suc¬ 
cessfully htsvnHitary exploits. His songs are praises of 
^ tbe heroes of his nation % and his* dapeesare connected 

With nuuttiflJ disripiitte* The^pabtic shews and festivals 

of 
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of bis country are, almost without exception, of the cha¬ 
racter of savage war*. 

According to the degree of civilization will the public CiviUaation 
sports and amusements of a people partake more or less 
of the mixed character of corporeal and mental, recreation, tion 
A display of the afts which refine and gladden life, can 
only flourish where the condition of man has been long 
meliorated by the enjoyment of moral and political advan- 
tages.~Indeed the kind and nature of the popular sports 
and exhibitions of a people, whether just emerging from 
barbarism, or passing through the various stages of im¬ 
provement, or arrived at the highest pitch of refinement, 
serve to measure, as by a scale, the different degrees of 
their advancement to the acme of civilization. The two refine- 

most powerful and celebrated nations of antiquity, Greece ment may he 
and Rome, afford ample proofs of the truth of this re- 
mark. The shews and public sports of each of these sports, 
nations, while they issued from their character and man¬ 
ners, operated on this very character and manners, and 
rendered them more ardent and permanent. This con¬ 
nection between the character of a people and their 
sports, was forcibly impressed on their legislators and 
rulers. Their public games were instituted for other pur¬ 
poses than mere amusement and relaxation. They were Legislators 
rendered subservient in Greece to the noblest views of have often di- 
legislative policy. Intimately connected with the whole sports to 
system of government, whether civil, military, or religious, moral and po- 
they had a moral as wellas a political tendency. To pro- btical objects, 

mote ardor, emulation, friendship, patriotism, and all the 
animated principles and connections pf active life, the 
Olympic and other solemn festivals were instituted. In 


* The savage tribes of America furnish various proofs of the 
truth of this remark ■■ L ikewise in Collins' account of the natives 

« m 

of New Holland, there as a curious illustration of the propensity of 
a rude and savage people to those amusements which are adapted 
TO their peculiar situshion. 

Indeed the shigular and ludicrous ceremony of initiating youth 
into the rank of warriors, at the celebration of their military exer¬ 
cises and games, ts a striking iostanec of that disposition to amuse- 
menti which even the most sava^ and wretched state of life canpor 
eradicate. ] 
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order to investigate some of the moral and political effects 
of these popular sports and public games, which contri¬ 
buted so largely in raising the Greeks and Romans to a 
height of unparalleled grandeur, it will be necessary <o 
examine the foundation of a system, ‘which, in some res¬ 
pects, when freed from its worse abuses, particularly those 
which the more ferocious character of Home iiitroducecL 


> 


The ancient 
Greeks direct¬ 
ed thPir sports 
to afford plea¬ 
sure and to 
give agility and 
personal pow- 


The athletic 
sportsare prac¬ 
tised by ail na¬ 
tions. 


may not illaudably nor unuscfully be imitated by the raosr 
civilized nations. 

Though it may, perhaps, be admitted, that the differ¬ 
ence in the state of knowledge and general policy, in the 
ancient and modern world, will nut admit of a close ap¬ 
proximation in the system of their public sports and 
amusements; yet the principles to which the Greeks di¬ 
rected their attention incontrouling popular amusements 
deserve the limited imitation of every free and enlightened 
people. For, their aim was to direct to innocent and 
useful objects two of the most powerful principles of the 
human breastthe love of pleasure and the love of 
action. Hence arose the institution of the * gymnastic 
exercises, which formed the principal part of all the so¬ 
lemn games. The gymnastic art consisted in the perform, 
ance of bodily exercises calculated for defence, health and 
diversion. That branch of these exercises, called the 
athletic or sportive, must be considered as coeval with 
the formation of societyt. The five J gymnic exercises, 


* Lycoiiy according to Pliny, firxt instituted the gymnastic games 
in Arcadia, whence they were extended throughout Greece and 
successively contributed to the highest gratification of both the 
Greeks and Romans, in their private schools and public solemni¬ 
ties. 

They were performed in the Gymnasittmt where not only youth 
were instructed in these exercises, but also the philosophers taught 
their different doctrines.—The PaUestra, which feurmed a part of the 
building, was the school for the gymnic exercises. 

f In almost every island of the Great Pacific Ocean, we find a si¬ 
milarity, more or less striking, in the athletic and warlike exercises 
of the natives, with those practised in Greece. 

^ These five exercises were called Pentathlum by the Greeks, 
and Quinpcrtiunl by the Romans. They consisted of leaping, run¬ 
ning, throwing the Discus, darting the javelin, and wrestling ; but 
instead of darting the jAveiin* others mention boxing. The last ex- 
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How the 


so accnrately described by Homer, Pindar, Sophocles, 
and Pausanius, formed the principal branch oftheeduca-* 
lion of youfh. 

To be enabled to excel in the performance of these, 
they were trained with the greatest care; and 
means was employed to excite powerful emulation. 

Their object was, to recreate and strengthen the body, 
as well as fortify and exalt the mind. For, the firm or- 
Hl^nizatlon acquired by perpetual exorcise, counteracted 
the propensity to vicious indulgence, which a voluptuous 
climate naturally inspires. 

They likewise inl'used a courage depending on animal Animal vigour 
strength and vigour, which was excited to the highest 
pitch among tiiis warlike people Besides, the ambition 
of honest fame (the sure + reward of excellence in these 
sports and contests) taught thorn to controul the appetites 
of the body by the affections of the soul. 

But the chief aim and end of the institution of athletic —and render* 

gymnastics among the more warlike states of (rrcecc, ‘^^P^hle of 

A* Ai_ ’i*A u. A t • dcfendjjifi their 

were, perfection in the military character. Iheir phu^ountrybyrni- 

losophers inculcated this doctrine'by their precepts and litary art. 
example,—Plato, in his book of laws, after having viewed 
the high importance of acquiring bodily force and agility, 
adds, a well governed common-wealth, instead of 
prohibiting the profession of the athletic, should, on the 
contrary, propose prizes for all who excel in those exer¬ 
cises, which tend to encourage the military art.”—And, 
perhaps no better plan could have been contrived to fos¬ 
ter a warlike spirit amongst a people devoted to military 
enterprize, than the training of youth in these hardy and 
laborious exercises, and in proclaiming rewards for those 


crcisc was combined with wrestling; and then took the name of 
Pancratium.* '■ ■■Sec Hieronymus Mercurialis, de arte gymnastici 
^and Potter's Archceologia. 

* Hac arte, Pollux & vagus Hercules 
Innixusi arccs attigit igneas.-— Hor. 

“ Thus mounted to the towers above, 

“ The vagrant hero, son of Jove.” 

f Such as gained victories in any of these games, especially the 
ol3rmpic, were universally honoured, and almost adored.—-^Sec 
Plutarch's Sympos. lib. zt« Quest. VI. and Potter’s Archeol. 

Ee 2 


who 



30S 

Merc strength. 

animal cou¬ 
rage is attend- 
cdby ferocity. 


Men who have 
only animal 
strength and 
ardour will not 

be good soi- 


The Orcclta 
cultivated poe¬ 
try and music 
as part of 
their public 
games. 


05 SPORTS A50 tXERCiSCS. 

a 

who excelled in their public exhibition. If man were 
only destined to conquer and triumph over the weaker 
and less valiant of his race—if the lust of dominion were 
the only appetite worthy of gratification^ then the culti¬ 
vation of bodily prowess and ferocious courage would 
properly form the business, as well as pleasure of life. 
Bui man has a nobler part to act in society ; and enjoy¬ 
ments more pure, lasting, and better fitted to the dignitji^ 
and character of his nature, become necessary to his well¬ 
being in an advanced stage of civilization. It may rea¬ 
dily be conceived, that those arts which sooth and em¬ 
bellish human existence, and which depend on the culti¬ 
vation of feeling and of taste, would be neglected by the 
Greeks, when only bodily strength, activity, and address 
could carry off the palm of victory. In the distracted 
state of the first settlers in Greece, when the bodily ener¬ 
gies were constantly in action, courage and personal 
strength decided the day in most of their military con¬ 
flicts. Hence courage became associated with every idea 
of patriotism, honour, and virtue. It is the opinion of 
Aristotle, “ That the nations, most attentive to the 
formation of the body, strive to give it too athletic a 
habit, which injures the beauty of the shape, and stints 
the growth of the person. The Lacedemonians avoid 
this error; yet, by imposing excessive labour on the body, 
they engender ferocity in the mind, thinking this con¬ 
ducive to martial spirit. But mere warlike courage, 
taken separately by itself, is a doubtful and defective 
quality, and, cultivated too assiduously by the hardening 
discipline of toils and struggles, will degrade and debase 
the r/ian^ blunt his faculties, narrow his soul, and render 
him.as bad a soldier as he is a contemptible citizen*.” 
This necessity of rendering the gymnastic art subservient 
to nobler pursuits, was felt and acted upon by the Athe¬ 
nians, and other polished states of Greece. 

The cultivation of poetry and music was encouraged 
by bestowing the highest honours ^and rewards on those 
who excelled in these delighful arts at the celebration of 
all the public games. To such a happy combination of 


* Qillka's Arhtot. polit. p. A50. 
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mental with corporeal excellencies, cherished and dls« 
played under the most pompous and fascinating appear¬ 
ances in their popular diversions and solemn festivals, 
may the splendid achievements of this distinguished peo- 
pie be attributed*. Considered in the light of affording 
amusement, exefting generous emulation, and of creating 
robust and hardy citizens, endowed with energy to resist 
slavery at home, and enemies from abroad, the gymnastic 
exercises,^witb some exceptions, and under proper regu¬ 
lations, are worthy of the admiration and imitation of all 
free and civilized states. But there was another kind of pu^iic sports, 
popular sport, common to the less polished states of consisting in 
Greece, and which has been practised by mankind, not ^^^0^^008 ani-^ 
only in the rude and barbarous, but (to the disgrace of mals; which 
humanity) in the most advanced and polished period of 
civilized life. This amusement depended on the contests 
of ferocious animals, whose natural antipathies were 
made use of, and designedly inflamed to gratify a depraved 
and barbarous taste.—They delight,” says Lucian, 

(speaking of the Greeks,) to behold the combats of 
bold and generous animals, and their own contentions are 
still more animated.”—The savage ferocity inspired by 
the frequent repetition of such barbarous exhibitions, ac¬ 
counts in some measure for the conduct of the Ephori of 
Sparta, who, when they declared Asar against the Helots, 
ordered that the young bull-dogs should be employed in 

* Moatesquieu h of opinion, that the want of employment for 
the majority of the citizens, compelled the Greeks to become a 
society of athletic and military combatants; for, ^ he observes, 

** they were not permitted to follow the ordinary occupations of 
agriculture, commerce, and the baser arts; and they were forbidden 
to be idle; consequently, their only resource was in the gymnastic 
and military exercises.” But this assertion is contradicted by the 
practice of some of the Grecian states. Wc know that in Athens 
commerce was highly esteemed and successfully cultivated. This 
writer must therefore be understood in a restrictive and qualified 
sense, when he says, ** II faut done regardcr Ics Grecs comme une 
society d'athlctcs Sc des combattans.'—Montesquieu de Tesprit de 
loit. liv. IV. chap. VIII. 

The Pancratium, tq which the antagonists voluntarily threw 
themselves on the ground, and annoyed each other by pinching, 
biting, scratching, and every kind of savage attack, ought not to 

epdured in a civilized country. 
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worrj’ing these miserable aiaTcs. To the Greelcs may be 
attributed two barbarous diversions, which have been 
eagerly adopted by succeeding nations. The fighting of 
cocks, and the diversion of bull-fights. The former was 
first introduced by Themistocles, as a religious festival:— 
it soon degenerated into a sport for the gratification of 
avarice and cruelty. The latterhad its rise in Thessaly, 
and was afterwards transported to Rome by Julius 
Caesar*. 

To Greece, Rome was indebted for almost every insti¬ 
tution of popular sports and bodily exercises;—but the 
Romans canied them to a Inught of splendour and mag¬ 
nificence unkno\\n to their first inventors. The Circus 
and Amphitheatre of Rome, exhibited, on a scale propor¬ 
tioned to the immense extent and power of the nation, 
all the popular sports + celebrated at the Grecian so¬ 
lemnities. Ill their gymnasia, youth were likewise care¬ 
fully instructed in the gymnic exorcises, and likewise the 
atliletic combatants trained up for public exhibition 
But the barbarous policy of the state, or rather the rude 
and ferocious manners of the people, gave rise to the alli¬ 
ance of bJocxly shews and combats, with manly sports 
and exercises. A gloomy and ferocious superstition, 
operating on the minds of a people inured, like the Ro¬ 
mans, to foreign warfare and intestine broils, suggested 
the practice of shedding the blood of captives, as a grate, 
ful sacrifice to the manes of illustrious warriors. This 
practice, at first a superstitious i:ite, became a ceremony 
of more pomp and ostentation at the obsequies^ of dis¬ 
tinguished persons. Hence the origin amongst the Ro¬ 
mans of the profession of a gladiator—and when the 

• See Pegge’s Disscrtatloa on Cock-fighting in the Archocologia 
Brittan.,anJ Potter’s Antiquities of Greece, 

f 7 'hc Ludi circcnses, or ciicensian games, included all the diver¬ 
sions of the Circus, viz,. The Pcntathlum, or Quinquertium, cha¬ 
riot races, Pyrrhic dance of the G^feks, to which were^added 
sports of Roman origin.—The Naumachia, or sea fights, and bloody^ 
combats of gladiators, apd the contests of ferocious animals with’’ 
each other and with man. 

I The first shew of gladiators was instituted by Marcus and 
Dectus Brutus, on the death of their father, in the year of the 
city, 490.— See Kennet’s Antiquities of Rome. 

people 
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-people had once acquired a taste for bloody exhibitions, 
the detestable spectacle of gladiatorial combats was pre¬ 
sented for their amusement. 

The progress of cruelty and the danger of gratifying 
barbarous propensities, cannot admit of more striking 
illustration than what is afforded by considering the 
effects of these savage exhibitions on the manners and 
eharacter of the Romans. 



This is net the proper place to discuss the question of 
Rfght or Expedienc^y which man has always claimed of 
rendering subservient to his wanton sports, the lives and 
feelings of the brute creation. It will come with more 
propriety under discussion in the sequel of these observa¬ 
tions.—But it may not be improper, at present, to ani¬ 
madvert on the consequences of rendering bloody scenes 
familiar and amusing to oven an enlightened people. 

The frequent spectacle of animals* conflicting with 
each otluT in the games of the Arapliithcatre, gradually 
hardened the public mind, and begat a necessity for diver¬ 
sions of a more animated and dangerous kind.—Men 
were encouraged, and even compelltid to enter the lists 
with wild beasts. At first, condemned criminals forfeited 
their lives in these contests. But these were not suf¬ 
ficiently iiumeroiis to gratify the appetite of a degraded 
and licentious people. Men + were professedly instructed 
and regularly hired to sell their blood, like gladiators, in 
these bestial contests. Such enormities, great as they are, 
hide their diminished heads before the supreme wicked¬ 
ness and cruelty of gladiatorial exhibitions. When the 
susceptibility to humane and tender feelings became al¬ 
most extinct by the bestial encounters, it became neccs- 


Conflicts of 
wild animaU 
with men— 


first crimi¬ 
nals, and after¬ 
wards men 
professionally 
instructed) &c. 


* In the shew of wild beasts exhibited by Julius Caesar in his 
third Consulship, twenty elephants were opposed to 500 footmen, 
and to more with turrets on their backs (sixty men being allowed 
to each turret) engaged with 600 foot and as many horse. There 
were three sorts of these diversions, under the common title of Ve¬ 
nation. The first, when the people were permitted to run after the 
beasts and catch what they could for their own use—*the second, 
when the beasts fought with one another; and the third, when 
they were brought out to engage with men.—Sec Kennet’s Roman^ 
Antiquities. 

f These were called Bestiarii. 


Parv 
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sary to gratify their depraved appetites by ^he exhibitioii 
TOcse cnorxm- of human butchery and sacrifice. So lost to every spark 

of decency and humanity were this infatuated and fero¬ 
cious people, that the highest ranks of society gloried in 
voluntarily taking a part in these encounters ; and even 
the softer sex, throwing aside every trait of amiable mo¬ 
desty and timidity, were ambitious of displaying their 
personal courage in these savage contests. This conduct 
did not escape the lash of the Roman satyrist. 

Cum ' Maevia Tu»cum,“ 

** Figat aprum, ^nudateneat venabulamamm^." 

Persons of every age, sex, and condition attended these 
barbarous sports. The intoxication of the populace^ 
from frequent gratification, arose to such a pitch, that 
streams of blood flowed annually from several hundreds, 
perhaps thousands, of the wretched gladiators, throiigh- 
outthe various cities of the empire. When the people 
had been so far steeped in blood as to prefer beyond any 
other these sanguinary combats, all the candidates for 

These habitual oflSces bribed their favour, by outvying each * other 
cruelties viti- in the number and pomp of these impious shews. Even 

m^dT^t^cir powerful and enlightened minds among the Ro- 

philosopbcrs. mans were tainted by the contagious infiuence of custom 

and the strength of national prejudice: Cicero, the hu¬ 
mane and dignified statesman and philosopher, very faintly, 
if at all, disapproves of the excessive fondness of the peo¬ 
ple for this abominable exhibition in his time; and plainly 
expresses his approbation of the practice as aiitiently con¬ 
ducted. His words are, crudele gladiatorum spccta- 
culum & inhumannm nonnullis videri solet; & haud scio 
an ita sit, ut nunc fit: cum vero sontes ferro depugna- 
bant, auribus fortasse multse, oculis quidem nulla poterat 

* Julius CjBsar, in his Rdllcship, presented three hundred and 
twenty pair of gUdiatort«>and Trajan, a$ averse from cruelty as 
the former, brought out xooopair of gladiators during a soletnnity 
of ia3 days. But the sanguinary hero enlisted 400 senators and 600 
knights (if there be not a corruption of the text of Suetonius, the 
historian) as gladiators, at a celebration of the Circensian gaznes^-* 
Sec Gibbon’s History of the Decline and Fall of the XCoxnaa Bin- 
pire. 
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CSee fortior contra dolorem & mortem disciplina.”—The 

, - , ^ , Absurd and 

shews or gladiators to some persons may seem barbarous inhuman argu^* 
and inhuman : and 1 don’t know as the case now stands 
that the censure is unjust:—But when onTy guilty per¬ 
sons were the combatants, the ear might receive better 
instruction—it is impossible, however, that any lesson to 
the eye can better fortify the mind against the assaults of 
grief and death.” A ridiculous and inhuman assertion 
(an eloquent historian exclaims) admirably confuted by 
the bravery of antieiit Greece and modern Europe. 

Indeed so little was the practice connected with military Romans 
ardour and true courage, that before its establishment the did not im- 

_ p * * f * 

Romans were, perhaps, more distinguished for bravery, ta^spirit”^" 
steadiness of discipline, and contempt of death, than at 
any subsequent period of their history. 

It is, however, certain, that in proportion to the fre-_ but became 

quency and extent of these bloody exhibitions, did the degraded in 
military valour and discipline of the Romans sink into a cruelty!"'^* 
state of degradation and contempt. After subsisting a 
period of 600 years’* (according to the remark of Gibbon), 

Honorius gave the final blow to this inveterate abuse^ 
which degraded a civilized nation below the condition of 
savage cannibals.” 

Rome justly suffered moral and political evils from Danger of in- 
fostcring such inhuman propensities: her existence was 
more than once at stake by the insurrection of the wretch¬ 
ed and despairing victims of her barbarity. Besides, the 
corruption of the populace, through the medium of 
these diversions, ^yo.s no difficult task to the powerful and 
wealthy. When man has been taught to subdue the hu- 
tnane feelings of his nature^ he contracts an indifference 
to the purer and nobler virtues which fit him for discharg¬ 
ing the duties of a good citizen. Indeed every habit that 
wears out the sympathizing sensibility of the heart, pro- 
portionably disqualifies man f][om exercising the pleasing 
duties and tender charifies, connected with public and 
domestic life. 

It would appear from this hasty sketch that the popu- ^be Grecian 
iar games and^ exercises of -the Greeks when compared spom had good 
with those of the Romans, were ^ter calculated to pro- 
Inote the social as well as individual welfare of mankind, trary. 

VoL. XV.-^Not. 1806 . F i The 



ON SPOUTS AND EXERCISES, 


iU ON SPOUTS AND EXERCISES, 

The Grecian sports fortified the body and disciplined tft# 
mind) without injuring the one or brutalizing the other. 
Universal dc- Indteed the superior wisdom of Grecian policy rendered 
pravityaccom-the public diversions subservient to the interests of the 
puled the lat- hai)piucss of the people. The Ro- 

man government did not always neglect this branch of 
policy. For, their sports, in the early and rude state of 
the nation, were adapted to the circumstances in which 
the people were placed. But incessantly harassed them- 
aelvcs, or employed in harassing others, they had neither 
leisure nor inclination to cultivate those arts which con¬ 
tribute to liberal amusement: ever occupied with war¬ 
fare, all their amusements had a warlike tendency. Tho 
contests of savage animals and the conflicts of gladia¬ 
tors, suited alike the ferocious manners of the populace 
which wa* the political views of their rulers. When the em- 
Dot changed by pire had subdued more polished nations, it might have 

been expected, that its amusements would have assumed a 
With more po- ^ ' 

lished nations, different spirit and complexion. But the habits of the 

people were too deeply rooted and depraved to be easily 
changed—And, indeed, so far were their rulers from 
wishing to accomplish this reformation, that, from cor¬ 
rupt and selfish views, they studiously excited the pro¬ 
pensities of the people toward degrading and inhuman 
shews, by administering constant food for these savage 
enjoyments. 

In the progress of civilization, since the downfal of the 

belt dthc empire, great and important changes have taken 

condition and place in Europe, with respect to religious, political, and 
manners of civil institutions. The melioration of the condition of 

man in his social and domestic state, and the general re¬ 
finement of his character and manners, have been the 
happy result of these moral and political revolutions. 
— but barba- Yet still there remain sufficient vestiges of antient 5 ar- 
^ty still re- baiity to throw a dark shade on the present state of im¬ 
proved ciTilization. The cruel sports still so highly 
lished in many parts of modern Europe, and which beu 
so near a resemblance to the savage contests of the Cir¬ 
cus, exhibit lasting and disgraceful proofs of the relka of 
antiept barbarism. Our own country hat been but too 
justly stigmatised, even by her less polished neighbours, 
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'for fhe devotion of the lower ranks of the people to those 
amusements which are derived from the sufl’erings of the 
brute creation. 

Although the resemblance (whether it be original or 
imitative is of little importance) between the cruel diver¬ 
sions of England apd of Rome, may be considered a sub¬ 
ject of just regret; yet the similarity in some of the 
manly exercises and hardy sports, practised by the two 
nations, cannot but claim our warm and just admiration. 

If we have retained more of the barbarous sports of Especially 
antiquity than the rest of Euro])e, there is the merit due ut; 

to us of having more extensively adopted and practised mostly^thlp 
those amusements and exercises, which inure the body to tic. 
labour and fatigue, and inspire the mind with courage 
and emulation. lu treating on the general character and 
spirit of some of the sports and exercises of the people of 
England, it will not be necessary to enter into particular 
detail. It is only proposed to hint at those of a popular 
nature, and which seem to be interwoven with the cus^ 
toms and manners of the mass of the people. They may 
be comprised under two heads. 

1 st. The sports which are derived from the animal 
creation. 

The amusements which depend upon bodily exer¬ 
cises and personal contests. 

I. It cannot be denied, that mankind, at every period Brithh upont, 
of society and under every diversity of country and go- contests ofanL* 
vernment, have rendered'the animal race subservient to 
their wanton and cruel sports. But the universality and 
antiquity of a practice, founded on inhumanity and im¬ 
policy, are inadequate to sanction its utility and conti¬ 
nuance. If it can be shewn that barbarous sports tend 
tp brutalize the human character, and are inconsistent 
with the manifest intentions of Providence; the argu¬ 
ment derived from long custom and authority must fall to 
the ground. There is a sympathy implanted in our na. 
tures^ whiph renders us feelingly alive to the pains and 
pleasures of our fellow-creatures, and is even extended to 
every part of the animal creation. Upon the due exer¬ 
cise of this principle depends great part of our social and 
individual happiness.^Whatever then has a t^deacy to 
« f f 2 diodnisik 
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diminish the influence of this principle, ought carefully 
to be avoided. Now every single act of cruelty contri¬ 
butes its share toward the weakening or extinguishing 
the principle of sympathy; and by the repetition of 
such acts, according to the general laws of habit*, a dis.. 
position to cruelty is likely to be generated. If a child 
be early indulged in sportively tormenting animals^ and 
this vicious propensity be suffered to grow up into a ha¬ 
bit, his sensibility to human suffering will be proportion- 
ably diminished ; insensibility will harden into brutality ; 
and at length he will not be restrained from positive acts 
of cruelty toward his own species, whenever goaded by 
the feelings of interest or of passion. Hogarth, our great 
moral painter, has admirably illustrated the progress of 
cruelty in the human breast. The first stage of his hero’s 
career is marked by sportive and wanton barbarity to 
animals. Upon this foundation crimes are soon erected ; 
and at length grown callous to every social + and mor^l 
feeling, he closes his profligate career, by the perpetra¬ 
tion of a deliberate and cruel murder. Another excellent 
judge of the human heart, Dr. Moore, has forcibly de¬ 
picted the eflccts of wanton cruelty to the inferior crea- 


• The habitude which the people of this country (viz. Cape 
of Good Hope) necessarily acquire in witnessing instances of cru¬ 
elty on human as well as brute creatures, cannot fail to produce a 
tendency to hardness of heart, and to stifle feelings of tenderness 
and benevolence. In fact, the rigour of justice is seldom softened 
with the balm of mercy.”—See Barrow’s Travels in Africa, Vol. IL 
p. 41, 

f Such is the general impression on the mind of the power of 
habit to generate cruelty, that in most counf-ies, those occupations 
which employ men in the destruction of animal life for the suste¬ 
nance of human kind, are held in degradation and contempt. The 
lowest of the butchering tribe, in default of an executioner, is coxn- 
pelled to perform his functions in Fi^ahce and many other parts of 
the continent. There is an opinion prevailing in Englaivd, that 
butchers, and even surgeons, are equally disqualified, by the nature 
of their occupations, to sit upon juries, in trials affecting the lives 
of their fcUow-subjcot*. This is probably a popular error; or, if 
true, yet a much more honourable reason may be assigned, whjr 
surgeons gre not required to act in the capacity of jufdrs, Thtit' 
office 18 to administer to the sufferings and oikmitics of their feK 
lotv-crcdcures-^od it U fit tlfey sHotild every nuune&t be 
uid free to obey the lummoqh to so humane a duty. 
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tion, ill the character of Zeluco. The feelings of 
humanity became stifled in this monster’s breast, froiti 
an early gratification of his caprice and passion in 
sporting with the torments of the animal race. It is 
likewise our duty as well as moral advantage-^to refraiti 
from all acts of M'an’^oj) cruelty to the brute creation. 

The organs of sensation in all the inferior animals, arc 
<i\idcntl| adapted for receiving and transmitting impres¬ 
sions of pain and pleasure,—and although dejirived Of 
speech, their groans and cries are intelligible indications 
of their painful feelings. Nor arc animals less capable 
of expressing signs of pleasure, as well as of sulierliig. 

This provision for the gratification of their several senses, 
is a sufficient proof of the intentions of the Creator. Like 
man, they were toimed to feel and to enjoy. Here rests 
the foundation of their natural right to protection- and 
humane treatment fi om mankind. 

It cannot be inlcrred from this mode of reasoning, that The system of 
animal life should in every instance be held sacred. The nature requires 

laws of nature and necessity demand from us the painful should be dcs- 
fiacnfice.—Man must destroy life in order to live. Be- troyed; 
sides, we must consider that if man bad subsisted only on 
vegetable food, the majority of the animal race which 
furnish his table would never have enjoyed life. Instead 
of increasing the breed of animals, he w'ould have been 
compelled to destroy them to prevent a famine.—Bert—but not with 
barbarously, wantonly and deliberately, to torture and or' 

destroy animal life, is equally repugnant to humanity, ture. 
duty and the best interests of mankind. Experience 
teaches us, that the common sense and feeling of mankind, 
condemn that man whose greatest delight seems to consist 
in bloody and barbarous sports.—Youth, it must be 
observed, commonly inflict pain on animals in mere sport 
without a due knowledge of the evil they commit. And 
the ignorant populace frequently err from the satne cause. 

They are led to consider, but too often, from the conni*- 
vance and .even encouragement of their superiors in 
knowledge and Station, that the animal race are equally 
indifferent to pleasure or pain; and ofniy creWd for the 
purpose oT gratifying'the appeftife, or COnftribntlAg to the 
diversion Of mankind. 


If 



8P0RT< AND EXERCISES. 


m 

Qu^tion. If the question be asked^—Whether ail spores de% 
in- si^ffering bo entitled to equal condemn 

flict^ by nan nation?” The answer is decidedly in the negative.^ 

or animals are For, although perhaps none can be completely instified, 

tobecondrms- > !. • ^ j-a- • au j c i 

yet there is still ctwide difference in the degree of moral 

and physical evil resulting from their practice. That class 
of diversions pursued for the benefit of health and cxer- 
cise^ where the enjoyment of pleasure springs from the 
exertion of our active faculties, must not be compared 
with those depraved and cruel sports, which merely con¬ 
sist in the torture and destruction of the animab In the 
present state of society, active diversions become almost 
necessary to the well being of the opulent and sedentary 
classes of mankind. Man cannot be happy without oc¬ 
casional active employment. He pines in the lap of ease 
and pleasure, and requires the stimulus of animated exer- 
Apology for tion.—Hunting in all stages of society has therefore 
hunting. formed a principal share of the business and pleasure of 

man. But inihis kingdom especially, a considerable por¬ 
tion of its inhabitants devote part of their time to the ac- 
tive and vigorous pursuits of the chacc. And although 
it may be urged in favour of this exercise, that it invigor¬ 
ates thespirits, teaches men to despise enervating pleasure, 
and inures them patiently to sustain hunger, cold and fa¬ 
tigue ; yet it cannot be denied, that it has a tendency, 
when too eagerly pursued, to blunt the sensibility,—to 
rehder the manners rude and coarse, and thus to degrade 
the dignity of the human character. The man of enlarged 
understanding, liberal notions and elegant manners, may 
occasionally call in the aid of the chace to relieve the fa¬ 
tigue of sedentary employment, or renoyatc the powers 
of nature, exhausted by mental exertion, without much 
apparent injury to bis manners or morals;—fbut fre^ 
quenil^ to take pleasure in that, by which misery to 
animals is inflicted, if not absolutely vicious, is yet of no 
good tendency ; it conduces peitber tafornKhe gentleman 
jior the man. 

f 

If it be considered as too nice apd fastidious a delicacy 
to impute blame to the practice of destroying animals for 
the purpose of health, exercise and recreation, it may, 
bowcvcT) be allowed to call in question t|ie policy apd 

ktiiaanity 
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SiumanUy of other diversions, once highly cherished, and 
still too much practised by the people of this country. 

Some of these national sports are sanctioned by the prac- Cock-fiehting 
tice and encouragement of many persons distinguished for 
rank and talents.—That there should be found such abet* 
tors of the bloody and barbarous diversionfi of cock-^fight^ 
ing and bull-^baiting, is both a subject for surprise and 
regret.—These two amusements seem to have survived 
the destruction of many other sports equally as unmean¬ 
ing and barbarous; but that they should not have entire¬ 
ly yielded to the improved state of manners—or thn 
interference of the laws, is a subject of just reproach to 
us by foreigners, and of deserved reprobation by the 
humane and reflecting of our own countrymen. The re¬ 
ciprocal influence of sports and manners on each other^ 
may be shown from these and similar diversions, as 
practised in various periods of our history. A late inge¬ 
nious and laborious writer* has described the ancient and 
modern diyersions of the people of Great Britain, from 
{he earliest authentic records to the present time.—This 
picture confirms the general truth of the position: — 

That as a nation improves in manners and civilization, it 
loses its high relish for inhuman and ferocious diversions. 

It is more than probable, that the sports derived from 
animal contests^ such as bull-baiting, bear-baiting, and 
cock-fighting, are vestiges of Roman amusements intro¬ 
duced by that people into this conquered island. It is 
at least certain they ^ere practised f the early period 

of 


* See Strutt's Diversions and Pastimes of the People of Eng¬ 
land. 

f The jongleurs or jugglers, in the reign of Henry the ad, made a 
profeaiion of training bulls, bears, and even horses, for the purpose 
of baiting them with dogs.—The sport of fighting cocks in pitched 
battles, first appears on record in the sane reign. During subse¬ 
quent reigns this sport became general; and to the disgrace of our 
country was countenanced by royal favour during James the ist 
C^harles the and’s reign. If the Romans set us the exasdple in devi¬ 
sing these sports, it must be confessed, we have ** bettered the 
struction.*' For to English refinement and ingenuity may be as¬ 
cribed the noble invention of the Oaffle or Spur; bf the aid of 
which, the gallant combatants of the cockpit mangle, torture and 
desuoy edbh other; po doubt to the great satisfactipn and delight 

of 




Science of de¬ 
fence. Prize 
fighters or Eng¬ 
lish gladiators. 


The bear gar¬ 
den. 


ON SPORTS AND EXERCISES, 

of our history. During the military enthusiasm of the 
middle ages, while jousts and tournaments furnished 
amusement to the nobility and gentry, martial exercises 
constituted the chief diversions of the body of the people. 
Hence arose the establishment of schools for teaching the 

Noble science of defence,” as it was called. These 
laid the foundation for professed gladiators, or pri:te-fight^ 
ers.—Tlie great pr*evalencc of murder, robbing and every 
species of barbarity, in consequence of these proceedings, 
during the reign of Edward the First, compelled the go^ 
vernment to issue an edict to suppress the schools as well 
the combats of prize-fighters. 

During the reign of Henry the Seventh and-Henry 
Eighth, theso schools were revived in consequence of ^ 
supposed degeneracy in the military spirit of the^eoplei 
and the baiting of animals at the same time became a 
favourite * diversion. 

The Bcar-garden+, during the 16 th and tlie early part 
of the i7th century, was the place of rendezvous for the 
liighest as well as the lowest classes of society. The Tat- 
Icr, when treating on tlie barbarous sporty of this national 
circus, and tbc comments of foreigners on the subject, 


of admiwng spectators. Another instance of our barbarous inge¬ 
nuity must not be omitted. No other nation but the British has 
contrived to put in prat^ice the and the W 

In tixe former, the spectator may be gratified with the display of 
numbers of gamc-cocks, destroying each other at the same moment 
without order or distinction. In the latter, these courageous birds 
are dooaicd to destruction in a more regular, but not less certain 
manner. They fight in pairs, (suppose i6 in number) and the two 
'last survivors are then matched against each other; so that out of 
birds, 31 must be neceasarily elaughtcrccL* Sec PcggcNi Essay on 
the Archoslogia Bricannica. 

♦ Stephen Gossen, in the latter end of Henry Sth's reign, consi¬ 
ders that our ancestors had entirely sunk into the lap of elleminacy, 
a* may be proved by the foHowing singularly quaint and alHtcratiyc 
style Of abuse. “ Our wrestling at arms is turned into wallowing in 
ladies’ laps; our courage to co^dicc our running to riot; our 
bows into bowls; and our darts into dishes. 

f Anoth* common diversion, during the period of Queen Eliza¬ 
beth and in the two foliowing reigns, consisted in sever^ persons 
at the satne tilde soourging with whips, a blind-folded bear round 
the ring, whose sufficrtngs and awkward attempts at revenge highly 
gratifiod the noble, as well as ignoble spectators. 

’ adds, 
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Bu]l-baitlng 


Adds, 1 M^ish 1 knew kow to answer- th^ reproaches 
which are cast npon us, and to excuse the death of so 
many innocent cocks, dogs, balls and bears, as have been 
■et together by the ears, and died an untimely death only 
to create us sport.” Bull-baiting was not confined within 
the limits of a bear-garden, but was universally practised 
on rarious occasions, in all the towns and villages 
throughout the kingdom. In many places the practice 
was sanctioned by law, and tfic bull-rings affixed to large 
stones driven into the earth remain to this day, as memo¬ 
rials of this legalized species of barbarity. The regular 
system of bull-baiting seems to have commenced with the still continues' 
retgn of King John. Its general prevalence since that 
period, until within a few years, must have produced im¬ 
portant effects on the manners and character of the people. 

The misery it has inflicted on the harmless and inoflensive 
brute, is a matter of no small regret and indignation with 
the humamc and considerate part of mankind ;—but the to degrade the 
injury done to public morals and social huppiness, *"^*jfg* 

an attachment to this degrading pastime, is still more to be the nation, 
deplored. Numbers of bulls were, and still continue to 
be, regularly trained and carried about from village to 
village^ to enter the lists against dogs bred up for the pur¬ 
pose of the combat. To detail all the barbarities com¬ 
mitted in these encounters would be a disgusting and 
tedious task. All the bad passions which spring up in 
ignorant and depraved minds arc here set afloat. The 
torments and blood of the suffering beast, are purchased 
by money of Iiis unfeeling master; and the owners of the 
dogs ate not more gratified in gaining their sanguinary 
wagers, than in applauding the savage feromty displayed 
by these animals. We cannot often appeal to the annals 
of bull-baiting ;—but if they were regularly laid open, it 
is probable that many instances of a similar kind to the 
following might be held up as a lesson to the abettors of 
such diversions ,—^ Some years ago at a bull-baiting Dctcstablcbar- 

in the North, a young man, confident of the epurage of prac- 

Ikis dog, laid some toifling wager, that he would at^epaOute i^'iowers 
iiaies cat off all the four feet of hts d<^, and that after thu sport. 

* See Bewick’s Quadrupeds.—Article Dog. 
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REMARKABLE EFFECT Of EFFLUVIA, &C. 

every ampatation he would attack the ball. The cruel 
experiment was tried, and with success.” Such detest¬ 
able barbarity can only be exceeded by the following 
recital extracted from the public prints of 1799 . At a 
bull-baiting in Statfordshire, after the animal had been 
baited by single dogs, he was attacked by numbers let 
loose at once upon him,—Having escaped from his 
tormentors, they again fastened him to the ring ; and with 
a view either of gratifying their savage revenge, or of 
better securing their victim, they actually cut off his 
hoofs, and enjoyed the spectacle Of his being worried to 
death on his bloody and mangled stumps. These facts 
speak more than a volume against the sophistic ar¬ 
guments of the advocates for exciting brave and manly 
courage by the exhibition of bloody and barbarotlw 
sports. 

{To be concluded in our nciL] 


VII. 

Remarkable Effect of' the Effluvia from Ammonia ilfw- 
riate of Plattna on the E^es^ Nostiulsy Throaty and 
itfwgv, a Catarrh. In a Letter from An Occa^ 
sional Correspondent. 

y 

To Mr. Nicholson'. 

Sib, 

RfFectt not hi- I DO not know that the following eflfecU of the effluvia 
therto noticed precipitate of platina by muriate of ammonia, i. c. of 

ammonia muriate of platina, have been observed ; and 
whether or no these are jike those from the effluvia of 
ipecacuanha, in occasion, as asthmatical paroxysms, only 
to be considered as produced in particular constitutions, 

' 1 must learn from the intelligent correspondence of your 
journal. 

—onthesystem. Every time I have had occasion to open a paper, or 
byvapourfrom small parcel of the above precipitate, although 1 merely 
inunonia mu- ^Qu^hed it with my fingers, or even when I did not touch 

it, but merely inspected it for a minute or two, 1 was m a 

faw 
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REMAREABLE EFFECT 'OF EVTLVYIA^ &C. 

few minutes affected with an uneasy sensation in my eyes, 
nostrils, throat and lungs, exacting a discharge of tears, 
sneezing, with running from the nose as in a catarrh^ 
shortness of breath, attended by an itching and heat of 
the face with sometimes redness of it as from erythema. 
The last time 1 was affected, although I had not touched 
the precipitate, I experienced along with the above effects 
a slight disagreeable taste, and the dyspiicea continued 
after the catarrhal symptoms had vanished ; which they do 
usually in about an hour. It may be proper just to 
mention also, that after leaving my laboratory for 
about two hours after the above effects came on, and 
by which time I was nearly recovered, as soon as 
1 returned to the place where I opened the parcel, but 
did not again expose myself to it, the above symptoms 
were again brought on, although in a slight degree* 
1 found wetting my face with cold water very serviceable 
in removing the erythema, and removing of course the 
heat. 

I take for granted it is commonly known that by a si¬ 
milar exposure to the powder of ipecacuanha root, a fit 
of asthma is brought on in particular persons, although so 
rarely that such persons arc considered to have what is 
called idiosyncrasy of constitution. 

The diffusion through the air, manifested In the above 
cases of invisible and imponderable particles of matter, 
may serve to enable us to conceive the mode in which in¬ 
fectious matters are communicated. 

I am, 

Dear Sir, 

With much regard^ 

. An Occasional Correspondent. 

Oct* loth, 1806 . 
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VUI. 

Extract from a Letter of M. Prows/, to M, f 

on Porcelain and on the Mmentary Use of Ldchen 
Islandicus"*^, 

Dec, 22 , 1805 . 

Sin, 


-I 


Excellent pot- JL AS visited by one of your pupils, M. Siquiera, an 
mari°^ interesting and intelligent Portuguese young gentleman. 
We are going, to-morrow, to see the manufacture of por¬ 
celain under the direction of M, Sureda, who was 
brought up to thld art in the manufactory of Sev^eS, ahil 
now makes a most beautiful porcelain, of a niu^ blrflcj* 
texture than yours. This is not effected hf 'tneans iA 

Vi 

kaolin, but with the spuwa marts^ ^silit^ous mtt^n6$ian 
stoncy found in the neighbourhood of Madrid ; we shall 
send you some patterns whidh will astonish yoti. He 
covers his biscuit with fcldspatlis of Galiicia, which are 
very beautiful. The stone above mentioned would be 
excellent for fhe construction of chemical furnaces. 
When taken from the quarry, it is soft and admits of 
being cut like Soap. Furnaces made of this stone ai*e 
extremely light, and never undergo fusion, however in¬ 
tense the heat may be. Were such a fossil to be met 
with near Paris, wc might do without the rue maza^ 
rtne^ (qu?). ^Besides magnesia, silex, and some particles 
of argil and lime, this stone contains a portion of potash, 
which contributes, not a little, to the superior qualities of 
the porcelain. 

Lichen Idand- following feet is perhaps no less interesting than 

icus; iu value that above aUudod to. ®on Mariano la Gasca, pupil of 
a# food* . Cavanillez, a young botanist of great promise, has just 

presented me with a specimen of Lichen (tdandicus) 
which he has discovered in the mountains of Leon, where 
it grows plentifully. 

1 expected to find in it merely a weaker or stronger tinc¬ 
torial matter; but I find when properly boiled it is very- 
good to eat, is very tender, and, I think ought to be con- 

^ Annalet de Chimlci VoL LVIi.p. iy6^Fcbruary i8o6. 
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sidercd a resource for food prorided by Nature perhaps In 
erery country, which has hHiterto been orerlooked. I 
would recoTMiend you to draw the attention of the bota« 
nists at Paris towards this plaint, and provide some your¬ 
self for the entertainment of your friends; it is an excel¬ 
lent •culinary Togetabie. 1 think 1 once saw some at 
Vincennes or in the Boisde Boulogne* 

One pound of this Lichen, dry, produced three pounds Particular ac- 
wben dressed and well drained: it may be eaten with ^ 
oil, butter, and no doubt in many other ways,. We haTe of i,ichfin. 
already had it six times on our table, and my friends were 
much pleased with it. Its hextnre is purely membrana¬ 
ceous, contaming neitlier wwod nor filaments, which 
renders k a very agToeal>ie food. It may be reasonably 
expected, that in bo numerouB a fismily, other apecies maj 
be found et[aa]ly nourishing, and perhaps more so. Alii 
though very elastic after beimg dressed, it contains not the 
least animal matter ; for its products are similar to those 
of sugar, which has surprised mo. A pound of this Li¬ 
chen will make eight pounds of soup, which in cooling, 
turns to jelly, tike that mode from animal food. It is 
slightly bitter, but not more «o than wea(k chicory water. 

I seasoned some with sweet and bitter almonds, lemoTt 
peel, and sugar, and it made me a very nutritious and 
agreeable dish. The mucilage of this plant is gelatinous, 
very different from gum ; it appears to me to anesemble 
that obtained from fruits. I am going to examine it in 
other respects, and to ascertain whether this plant affords 
any colouring matter for dying processes. At all events 
ittappears that Nature cannot ftirnish a more excellent 
article ofibod than this vegetable. 



On the Means of preserving Water in long Sea Vo^ages^ 
m%d tke eq^pUcatitm of the stane Mmns for keeping 
Wines. By M. L. G.* 


Mr. 


BERTHOLLST in the year 1803 communicated proposal by 

to the Class of Mathematic^ and PhysiciU Science of the BenhoUet to 

• carbonize or 

* Atmaiet dc ChtmiVi LCR» p y6. * char the iaside 


National ^ «»»’“• 







Sttccewfully 
carried into 
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National Institute of France, the result of an experiment 
on the propertjr of charcoal to prcserre water. He had 
four months before that time filled widi water two casks, 
one of which had its internal surface burned. Thewa* 
ier it contained proved fit for use, and without any bad 
flavour; while that in the other cask, which had not been 
so prepared, was so much corrupted that the smell was 
intolerable. ^ 

-The Court Gazette of Petersburgh, of May 30 last, 
contains an account of the success which this process was 
attended with in the ship of Captain Krusenstern. 

He writes from Kamschatka, the 8th July to 

Mr. Schubert, of Petersburgh, that during his 
Copenhagen a journal'*^ fell into his hands, in whi^ tills 
process is indicated by a French chemist; that he imme¬ 
diately caused the internal surface of 50 or 60 casks to 
be burned within in a much more effectual manner than is 
usually done in ships of war, where the charring being 
only slight, the advantages are also very trifling. 

During his stay at the Brazils, Mr. Krusenstern also 
caused the greatest part of his casks to be burned inside; 
and during the whole of his passage as far as the Isle of 
Washington, the water in these casks was constantly 
found to be good. In order to maintain the cleanliness 


* This journal is probably that of M. M. Pfaff and Friedlander^ 
which was printed at Ltipzic under the title of Die neuesten enidu^ 
kungen Fransesisclter gelehrtetiy Xsfc, It contains^ in the Number for 
May 1S03, an extract of the memoir of Berthollet on thiq subject; 

. the author of that article thinks he recollects that Lord Macartney 
had before used powdered charcoal in his provision of water for his 
voyage to China; but this does not take away the priority of car¬ 
bonizing the inner surface of the casks.^Note of the Author. 

The author proceeds to express his doubts whether charcoal watt ' 
really used for this purpose in that voyage, hut I have thought it 
needless to translate his remarks, because it is certain that Lowitz, 
to whom the merit of the first discoveries of the active power of 
charcoal in purifying and otherwise changing a great number df 
bodies, did very early apply it to the purifying and preserving na¬ 
tural wajers. See three volumes of Memoirs translated from Crell’a 
Journ^, and published ia London in 1795^ by Baldwin. Thepro* 
cess o& clarifying muddy water by a very minute addition of alumj 
which is mentioned in the same voyage as practised in China, hai 
keen long known, and in common uk hcrc*«<-N. 


of 
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of these casks, he preferred the inconTenicnce of having 
his ballastage to attend to rather than All them up with 
sea water, as is usual, when they were empty, which 
lends to hasten the corruption of the fresh water that 
may be afterwards put into them. On his arrival at Ja¬ 
pan, he burned as strongly as possible every one of his 
water casks, and the success of this practice was sti}l more 
evident during a passage of seven weeks from thence to 
Kamschatka. , , 

Our water,” says he, was constantly pure, and as The water at 
good as that from the best springs; so that we {jiavc 
had the honor of being the first to carry so simple and 
souseful a practice into effect; and the French Che- 
mist will perhaps receive some satisfaction from hear- 
ingof our happy success.” 

The preceding notice is followed by an address on the 
part of one of the Editors of the Annales dc Chimie to 
Mr. B<?rtholIet, in farther explanation of the subject. 

He remarks, that 

The coating of charcoal acts in two manners; 1. It 
opposes the solution of the extractive part of the wood. 

2. It prevents the putrefaction of that which may have 
been dissolved from such parts of the wood as might not 
have been originally well charred, or from which the coal 
may have been detached, 

•If the charcoal were merely to be put into the cask, 
or the putrefaction were corrected by means of filters con¬ 
taining charcoal powder, the first effect would not be ob¬ 
tained ; and the second would even cease to be produced 
as soon as the property of the charcoal should be cx- 
liausted. 

The process for carbonizing the inner surface of casks The same pro 
may also afford advantages for the preservation of wines. 

Wine, as well as water, must dissolve the extractive jn casks for 
pact of wood ; and its taste, particularly when it has not wine, 
one which predominates, must by that means be altered. 

This is the reason why casks which have already been 
much psed are preferable to those which are new. 

2. This extractive part probably favours the acid fer¬ 
mentation, which easily takes place in sea voyages in con¬ 
sequence of agitation and an elevated temperature. Hmice 

it 


sea was as taste* 
less as spring 
water. 
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hepatic ore of 
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it is that mamj kinds of wina catmet lie conreyed by icn 
or to great distances. 

Wine sufficiehtly clarified becomes perfect in bottles. 
Does not this arise from its being preserved from the ex¬ 
tractive part of wood? and may we not conjecture that 
it would become still more agreeable if preserved in cofrks 
charred within, and which on that occonnt might be sub¬ 
stituted instead of stone ware, or good glass, besides pos¬ 
sessing that large capacity which is favourable to the last 
fermentation, which readers its qualities perfect ? 

Spjrituoas liqnors likewise dissolve the extractive part 
of wood, and receive qualities which are in some cases 
valued, but in others detrinental. The charred casks 
woukl prevent this effect. In a word, the casks wJuich 
have received this preparation may be used for all^ the 
purposes in which liquids are to be preserved^ wlUibut 
being atfeeted by the extractive part of wood, and tiiey 
prevent the putrefaction to which some of them may be 
subject. 

These views are perhaps carried tOQ;far, and may re¬ 
quire to be supported by experience* The observations 
here given may serve to direct the proceeding for this 
purpose, which cannot but be interesting to clsemists as 
well as others. 


X. 

A Chemical Examination of the Hepatic Ore of Mercury 
from Idria, By M. Klaproth. 


rjp 

J. HE compact hepatic Mercury employed in this ana¬ 
lysis, is of a colour which holds a middle rank between a 
deep cochineal red and the grey of lead; it is almost al¬ 
ways found m compact masses. The faces of contact are 
brilliant, tt exhibits a very slight metaHic lustre in its 
fracture; is opake; its powder is of a dedp brown red; 
and the scraped part shinesa little. It is tender, not brit¬ 
tle, and has a specific gravity of 7, 1. 

The polish it takes is bad, and in ^is state it ap¬ 
pears 



HEPATIC MERCURY. 


A 

Mercury, 


m. 

peat's of a clear liver-coloured brown, whence it has its Analysis of the 
name. 

A. 1000 grains of this ore, distilled with half its weight 
of iron filings, afforded 818 grains of pure mercury, the 
residue consisted of sulphuvet of iron mixed With a black 
powder, soiling the fingers like soot. 

B. a. 100 grains reduced to fine powder ■were heated in 
500 grains of muriatic acid to ebullition. 

Sulphurated hidrogen gas was disengaged. The mine¬ 
ral was decomposed by adding, a little at a time, 100 
grains of nitric acid; a black residue of ten grains re¬ 
mained. This residue was burned in a porcelain capsule 
very carefully, in order that the sulphur only might be 
burned. There remained three grains of a light coaly 
powder, which became ignited and burned by a stronger 
heat, leaving one grain of reddish ashes. 

b. The solution was precipitated by the muriate of ba¬ 
rytes- The sulphate of barytes, w hich was obtained after 
having been made red hbt, weiglied 46,5 grains; so that 
there were 6,5 grains of sulphur converted into sulphuric 
acid by the action of the nitric acid. Estimating the 
quantity of sulphur contained in the sulphurated hidro- 
genous gas at 0,25 grains, we have 13,75 parts of sulphut 
in 100 of the mineral. 

C. a. 1000 grains of hepatic metcury in powder were 
put into a retort adapted to the pneumatic apparatus ; the 
heat was gradually raised till the residue became red hoi. 

After the first heat had driven out the atmospheric air, 
sulphurated hidrogen gas issued forth, which burned with 
a blue Hame; its volume was 24 cubic inches, without 
reckoning that which had been absorbed by the water 
put into the intermediate receiver, which was strongly 
impregnated with it. 

b. A few globules of mercury wefc collected in the 
receiver. In the neck of the retort was a mixture of 
Ethiops mineral of a greasy looking humidily, some 
small metallic globules, and a few small needles of cinna¬ 
bar. The mercury which was mechanically extracted 
from this mixture weighed 3,17 grains. Tho posterior 
part of the neck qf the retort was alone covered with a 
Vot. XV.—Nov. 1806. Hh solid 
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Analj^i Of tlic solid sublimate of pure cinnabar which weighed 2,56 
hepatic ore of grains. 

creury, residue appeared in the form of a coaly poWder 

resembling soot, and weighed 39 grains. When burned 
in the open air in a roasting test, it left 16 grains of 
ashes; so that the carbon consumed amounted, to 23 
grains. 

d. The earthy residue was digested with muriatic acid. 
Silex remained at the bottom, which after ignition weighed 
6,5 grains. 

ej«»The muriatic solution, which was of a yellow co¬ 
lour inclining to light green, was supersaturated with 
ammonia; a brown Tiscid precipitate fell down, and the 
fluid assumed a light blue tinge. The precipitate when 
dissolved in an hot alkaline lixivium left the oxide of iron, 
which was attracted by the magnet after having been 
ignited, and weighed 2 grains. 

f. Muriate of ammonia was poured into the alkaline 
fluid, and threw down alumine, which after ignition 
weighed 5| grains. 

g. The other ammoniacal fluid was supersaturated 
with muriatic acid. A bar of zinc immersed therein 
separated 0,20 grains of metallic copper. 

On collecting the results of this analysis of the hepa¬ 
tic ore of Idria we find that 1000 parts consist of 

Mercury. 818 

Sulphur. 137 50 

Charcoal. 23 

Silex. 6 50 

Alumine. 5 50 

Oxyde of Copper. 2 

Copper .. • • .. 0 20 

Water which served to form 
the sulphurated hidrogen 
gas, and other loss 7 30 

1000 


c 

This aiudysb may serve to rectify the false notions 
.which have been adopted concerning the composition of 

tills 
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this mixed mineral. By shewing that the sulphur is com- 
Lined with the metal in the same proportion as in cinna¬ 
bar, namely as 1 to 6 in round numbers, we arc taught 
how little foundation there is for the opinion of those 
who, like Sage and Kirwan, think that a part only of the 
mercury is in the state of sulphurated mercury, and that 
the other is in the state of a simple oxide. If that weic 
the case, the non-sulphurated part would certainly be 
soluble in the nitric acid. Experiment shews that this is 
not the case, because the acid cannot dissolve any part, 
even when boiling, the mineral powder remaining^ii- 
changed at the bottom of the vessel. This opinion has 
perhaps been taken up from observing that in sublima¬ 
tion a part only of the mineral rises in the state of cin. 
nabar, while the other passes in the form of fluid mer. 
cury. But this arises from the presence of charcoal 
among its ingredients, which decomposes cinnabar at an 
elevated temperature: whether it be that the carbon 
takes from the mercury the minimum of oxygen neces¬ 
sary to the formation of cinnabar, or whether it be that 
the sulphur which combines at an high temperature with 
the carbon, and forms carbonated sulphur, is put into a 
state in which it cannot combine chemically with the 
mercury. The facts shew that it is really so; for having 
as a direct proof sublimed artificial cinnabar with lamp 
black, the greatest part of the cinnabar was decomposed 
in the same manner as the hepatic mercury, and the re¬ 
sult was a mixture of Ethiops mineral and globules of 
metallic mercury. 

As an observation on the state in which mercury ex¬ 
ists in Cinnabar, I shall add that the antient opinion that 
it has the state of a perfect oxidc^cannot be maintained 
from the proofs which have been given by Proust, Bu- 
cholz, and others. 

But does cinnabar absc^utely contain no oxigen? and 
n the mercury in the metallic state ? For my part, 1 
diifik the question requires to be examined more exactly* 
From the appearances it seems that the mercury must 
exist 'in cinnabar at a xery low degree of oxidation; 
which on that account has not yet been examined by 
observers. On this question, respecting which the pre- 
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SOLAR MOTION. 

sent limits do not persnt me to say more, it must be ob* 
served, 1 . that in rinnabar, whether natural or artificial, 
the metallic base, like all the other metals, at their lowest 
degree of oxidation, resists solution in the nitric acid ; 
3. that in the fabrication of cinnabar in the dry way, is 
always accompanied with an inflammation which appears 
to me to be an oxidatimi. 


XI. 

On the Quantity and Fclocity of the Solar Motion* By 
William IIvuschel, L,L, D, F* R. S. From the 
Philosophical Traiuactions for 18 . 06 , 

nr 

JL HE direction of the solar motion having b^n aulE^ 
ciently ascertained in the first part of this paper*, we shall 
now resume the subject, and proceed to an inquiry about 
its velocity. 

The proper motions, when reduced to one direction, 
have been called quantities, to distinguish them from the 
velocities required in the moving stars to produce those 
motions. It will be necessary to keep up the same dis¬ 
tinction with respect to the velocity of the solar motion; 
for till we arc better acquainted with the parallax of the 
earth’s orbit, can only come to a knowledge of the 
extent of the arch which this motion would be seen to 
describe in a given time, when seen from a star of the first 
magnitude placed at right angles to the motion. There 
is, however, a considerable difference between the vct 
locity of the solar inoAon and that of a star; for at a 
given distance, when thp qiiantit]^ of the solar motion is 
known, its velocity will also be known, and every approXp^ 
imation towards a knowledge of the distance of a star of 
the first magnitude will be an approximation towards the 
knowledge of the real solar velocity; but with a star it 
will be otherwise; for though the situation of the plane 
ib which it moves is given, the angle of the direction 

* Phil. Trans, for 1805, page 131; or sec our Journal, VpLXlII, 
P- S 9 - 

of 
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of its motion with the visual ray will still*remain un- investigation 
known. ' of the proper 

As hitherto we have consulted only those proper mo- ^ 

tions which have a marked tendency to a parallactic cen- • 

tre, we ought now, when the question is to determine the 
- velocity of the solar motion, to have in view the real mo¬ 
tion of every star whose apparent motion we know ; for 
as it would not be proper to assign a motion to the sun, 
cither much greater or much less than any real motion 
which may be found to exist in some star or other, it fol¬ 
lows that a general review of proper motions oughtj^ be 
made before we can impartially fix on the solar velocity ; 
but as trials with a number of stars would be attended 
with considerable inconvenience, I shall use only our 
former six in laying down the method that will be fol¬ 
lowed with all the rest. 


Proportional Dii tance of the Stars, 

We arc now come to a point no less difficult than es¬ 
sential to be determined. Neither the parallactic nor real 
motion of a star can be ascertained till its relative distance 
is fixed upon. In attempting to do this it will not be 
satisfactory to divide the stars into a few magnitudes, and 
suppose these to represent the relative distances wc re¬ 
quire. There are not perhaps among all the stars of the 
heavens any two that are exactly at the same distance 
from U6 ; much less can we admit that the stars which we 
call of the first magnitude arc equally distant from the 
sun. And indeed, if the brightness of the stars is admitted 
as a criterion by which we are to arrange them, it is per¬ 
fectly evident that all those of the first magnitude must 
differ as much in distance as they certainly do in lustre; 
yet imperfect as this may bp, it is at present the only 
rule we have to go by. 

The relative brightness of our six stars, may be express¬ 
ed as follows: Sirius - - - Arcturus - Capclla • Lyra - - 
Aldebaran , Procyon. 

The notations here used are those which have been ex¬ 
plained in my first Catalogue of the relative Brightnow of 
^he StarS**^; but to denominate the magnitudes of these six 


^tars, 


Phih Trans, for 1796^ page 289. 
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Ifivestlgation stars, bo that they may with some probability represeat 

distance^ at which we should place them according to 
f^jy their relative brightness, I must introduce a more minute 

subdivision than has been commonly admitted, by using* 
fractional distinctions, and propose the following arrange¬ 
ment. 



Table VIIL 


Pxoportional Distances of Stars, 


Sirius * - 1,00 

Arcturus - 1,20 

Capella - 1,96 


Lyra - - 1,30 

Aldebaran - 1,40 
Procyon - 1,40 


The interval between Sirius and Arcturus is here made 
very considerable ; but whoever will attentively compare 
together the lustre of these two stars, when tbey^re at an 
equal altitude, must allow that the dilFerence in their 
brightness is fully sufficient to justify the above arrange¬ 
ment* 

The order of the other four stars is partly a conse- 
^ence of the distance at which Arcturus is placed, and of 
the comparative lustre of these stars such as it has been 
estimated by observations* But if it should hereafter 
appear that other more exact estimations ought to be 
substituted for them, the method 1 have pursued will 
equally stand good with such alterations. { have tried 
all the known, and many new ways of measuring the 
comparative light of the stars^ and though 1 have not yet 
found one that will give a satisfactory result, it may still 
be |)Ossible to discover some method of u>ensuration pre¬ 
ferable to the foregoing estimations, which are only the 
result of repeated and accurate com^Tarisons by the eye. 
Whenever we arc furnished with more authentic data the 
calculations may then be repeated with improved accu¬ 
racy. 


Effect of the Increase aftd Decrease of the Solar Motiofs^ 
and Conditions to be observed in the InvestigatioH ef 
its Quantitjf, 

The following table, in which the 9 d, 4 th, and 5 tli co* 
Inmnsjcontain the sides of the parallactic triangle, is cal* 
eulatedwith a^iew to show that an increase or decrease 

of 
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ofthc Solar motion will have a contrary efiect upon the inr^tlgation 
required real motions of different stars ; and as we are ^ proper 
to regulate the solar velocity by these real motions, an 
attention to this circumstance will point out the stars * 

which are to be selected for our purpose. 


Table IX. 


4 

Stars and relative 
Distances. 

Apparent 

Motion. 

Solar 

Mo¬ 

tion* 

Parallactic 

Motion. 

Real Motion. 

Velocities. 

Sirius 

1,00 

■ 

1,0 

6,677G8 

+ 0,4^518 

4G5175 

1",11528 

1,5 

1,01652 

+ 0,21701 

217007 


2,0 

1,35536 

— 0,32776 

327755 

Arcturus 

1,20 


1,0 

0,53579 

+ 1,57380 

1888670 

2",08718 

1,5 

0,80368 

+ 1,30478 

1565735 


2,0 

1,07158 

+ 1,01561 

1218736 

Capella 

1,25 


1,0 

0,79593 

— 0,42159 

526987 

0",46374 

1 ,5 

1,19390 

— 0,79637 

995465 


2,0 

1,59186 

— 1,18662 

1483270 

Lyra 

1,30 


1,0 

0,32542 

— 0,47065 

611839 

0",32435 

1,5 

0,48812 

— 0,59925 

778995 


2,0 

0,65083 

— 0,74135 

963750 

Aldebaran 

1,40 


1,0 

0,65117 

— 0,53208 

744913 

0",12341 

1,5 

0,97676 

— 0,8 737 

1200324 


2,0 

1,30234 

— 1,1 283 

1655967 

* Procyon 
1,40 

l'',23941 

1,0 

1,5 

0,66394 

0,99591 

+ 0,59548 
+ 0,30731 

833665 

430227 


2,0 

1,32788 

— 0,23385 

527390 


The real motion of Arcturus contained in the 5th co¬ 
lumn compared with that of Aldebaran, shows thht when 
the solar motion is increasqi^ from 1,0 to 1,5 and to 2'%0 
the real motion of Arcturus will be gradually diminished 
from 1,57 to 1,30 and to 1^',02, while that of ^Ide- 
baran undergoes a contrary change from €I,&S to 0,66 
and to We may also notice^tha{|^C^lla and 

AhlclMiraii, 
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Aldebaran, which hare .a negative sign prefixed to-»thci# 
notion of^She motions when the solar motion is 1' ,0 arc ailected 

differently from Arcturus, Sirius, and Procyon, w^hich 
have a positive sign ; and that even the motions of the 
two last become negative when the solar motion is in¬ 
creased beyond a certain point. It may be easily under¬ 
stood that the motion of Arcturus itself Mould become 
negative were we to increase the solar motion till the 
parallactic motion of this star should exceed its apparent 
motion. 


4krom these considerations it appears, that a certain 
cquallization, or approach to equality may be obtained 
between the motions of the stars^ or between that of the 
sun and any one of them selected for the purpose ; for 
instance, the motions of Arcturus and AIdebaran being 
contrary to each other, may be made perfectly cquzQ by 
supposing the sun’s annual motion to be 1'',85925- For 
then we shall have the real annual motion of Arcturus 
toM\ards the parallactic centre l",091, and that of Aldeba- 
ran towards the opposite part of the heavens, in which 
the solar apex is placed, will be l",091 likewise; the 
firstinadirection 55° 29' 39'^ south-preceding, the latter 
SS° 16' 31" north-folloMMng their respective parallels ; 
and a composition of these motions with the parallactic 
ones arising from the given solar motion, will produce 
the apparent motions of these stars which have been es¬ 
tablished by observation. But since Arcturus, by the 
hypothesis wldch has been adopted in Table VUl. is a 
nearer star than Aldebaran, the velocities of the real mo- 
tions, describing these equal arches will be 1309109 in the 
former and 1527780 in the latter- And it is not the 
arches but these velocities that must be equalized. 
Therefore, in order to have this required equality, let the 
solar motion be 1",718865 then will a velocity of 1399478 
ill Arcturus, and 1399842 in AldeUaran, which are suf- 
llciently equal, occasion such angular real motions in the 
two stars as will bring them^ when compounded with 
their parallactic motions, to the apparent places in which 
we find them by obseiwation. 

Before we proceed) it will be proper to obviate a 
mark that may be made against this way of equal^affob 



SOLAR MOTZOX. 


. SOLAR MOTIOW. 

or approach to equality. We have said that the calcu- investi^aiion 
lated Telocities are such as would be true if the stars were of tbc prope 
at the assumed distances, and if their real motions were 
performed in lines at right angles to the visual ray; to 
which it may here be objected that the last of these as¬ 
sumptions is so far from having any proof in its favour, 
that even the highest probability is against it. We may 
admit the truth of what the objection stales, without ap¬ 
prehending that any error could arise on that account, if 
the solar motion w'cre determined by this method. For 
if the stars do not move at right angles to the visuaLup^y, 
their real velocity will exceed the calculated one ; so that 
in (he first place we should certainly have the minimum 
of their velocities : and if we were obliged, for want of 
data, to leave the other limit of the motion unascertained, 
it must be allowed to be a considerable point gained if 
wc could shevv what is likely to be the least velocity of 
the solar motion ; but a more satisfactory defence of the 
method is, that if we were to assume a mean of all the 
angular deviations from the perpendicular to the visual 
ray that may take place in the directions of the real mo¬ 
tions of the stars, the only position wc could fix upon as 
a mean would be an inclination of 45 degrees. For in 
this case the chaiicc of a greater or smaller deviation 
would be equal; and when a number of stars are taken, 
the deviations cither way might then be supposed to com¬ 
pensate each other; but what is chiefly to our purpose, 
not only the angle of 45 degrees, but also any other, 
that might be fixed upon as a proper one (o represent 
the mean quantity of sideral motions, would lead exactly 
to the same result of the solar velocity to be investigated. 

For if the velocities of any two stars were equalized, 
when their motions are supposed to be perpendicular to 
the visual ray, they would be as much so when they make 
other given angle with it; and it is the equalization 
or approach to equality and not the quantity of the velo- 
cities that is the spirit of this method. I have only to 
add, that an equalization of the solar motion with that«of 
any star selected for the purpose may be had by a direct 
method of calculation, and will therefore be of great use 
in settlin^the rate of the motion to be determined. 

VoL. XV.—Nov. 1806. li It 
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invcsH^tion It must be evident from what has been said, that a ccr- 

*^**'*”®*^*' rate, Or raiddie rank, should be assigned to the 
#im. motion of the sun, unless very sufficient reasons should 

induce us to depart from this condition. To obtain this 
end must consequently be our principal aim ; and if we 
can at the same time bring the suloroal motions to a great¬ 
er equality among each other, it M ill certainly be a very 
proper secondary consideration. 

There are two ways of taking a mean of the sidereal 
motions, one of them may be calk'd the rate and the 
otil^'the rank. For instance, a number equal to the 
mean rate of the six numbers, 6, 13, 15, 17, 19, would 
be 12; but one that should hold a middle rank between 
the three highest and three lowest of the six would be 14. 
In assigning the rate of the solar motion it appears to be 
most eligible that it should hold a middle rank among the 
sidereal velocities. We shall however find that nearly 
the same result will be obtained from either of the 
methods. 

With respect to our second consideration, wc may sec 
that it also admits of a certain modification by the choice 
of the solar motion; for in Tabic IX. M'hcn this motion U 
1",5 the velocity of Arcturus 1565735, will exceed that 
of Sirius, 217007, more than seven times; whereas a 
solar motion of l" will give us the proportional velocities 
of these stars as 188867 to 465174; and the former will 
thca exceed the latter <Mily four times, 

CalculdtiQm for drazeing Figures that v:ill represent the 

observed Motions of the Stars, 

The necessary calculations for investigating the solar 
motion are of considerable extent, and may be divided 
intd two classes, the first of which will remaia unaltered 
whatsoever he the solar motion under examination, while 
the other must be adjusted to every change that ma^ bo 
required. 

The direction of the sun remaining as it has been settled 
in the first part of this Paper, the permanent computa¬ 
tion of each star will contain the annual quantity of the 
observed or apparent motion, its direction with the pa¬ 
rallel qf the star, its direction with the parallactic motibq, 

and 
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&nd its velocity. The changeable paii; -will consist of the inrestlgatlon 

angular quantity of the real motion, the parallactic direc- propw 

7 1 - motion of the 

euii| 

Before we can make a calculation of the required velo¬ 
cities, we must fix upon the probable relative distance of 
the rest of the stars, in the same manner as we have 
done with the first six. In this I have thought it advisa¬ 
ble to distinguish the stars that, from their lustre, may be 
called principal, and have limited their extent to the 
brightest of the second magnitude, on account of the un¬ 
certainty which still remains about their progressiwe^is* 
tances. For though it appears reasonable to allow that 
the bright stars of the second magnitude may be twice as 
far from us as f^ose of the first, it will admit of some 
doubt whether this rule ought to be strictly followed up 
to the 3d, 4th, 5th,and 6th magnitude; especially when 
it is not easy to ascertain the boundaries whicli should 
limit the magnitudes of very small stars. 

The number of these principal stars is 24. The re- 
mainiag 12 arc also arranged by admitting that theirmag- 
nitudes express their relative distances; and notwith¬ 
standing the doubtfulness we have noticed, their testimony 
with respect to the proper quantity of a solar motion, 
though it should be received with some diffidence, must 
not be neglected; some considerable alteration in their 
supposed distances, however, would have but little effect 
upon the conclusions intended to be drawn from their 
velocities. 

The following Table contains the result of the calcula¬ 
tions that relate to the permanent quantities. In the first 
and second columns, we have the names of the stars, and 
their assigned relative distances. The third gives the 
apparent angular motions, and the fourth their direction. 

The fifth contains the direction of the same motions, with 
respect to the parallactic motiifhs arising from the given 
solar direction; and the sixth gives the velocity of the 
stars which produce the quantity of the apparent motions. 


tion of this motion, and its velocity 


li 2 


Table 
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Table X. 


Names of the 
Stirs, 

Propor¬ 

tional 

Distances. 

Apparent! Direction with 
Motioii.s. 1 tlic Parallel. 

j Dirctrtion with 
the parallactic,. 
1 Motion. 


Sirius. 

Arctiirns ; ., 

1,00 

L20 

1 1 

1,11528 08.19.40,7 .sp\ rt).21.4 4,3 
2,087181.56.29.12,0 0. 0. 3 cp' 

1115281 

2501621 

Cajjolla. 

Lyra. 

mmm 

0 46374 71.35.22,1 \f 
0,32135 56.20.57,3 rif 

21.40.21 .\i 

92.49.30 w/j 

579668 

421657 

. 

etOriorus, ,. , 

1,35 

^26 

0,16273 

0,13038 

79.29.33,9 np 
85.38.14,0 nf 

159.2H. 1 np 
169.18.58 np 

219684 

176010 

Procyoii_ 

Aldebaran .. | 


1,23941 

0,12341 

50. 2.24,5 6p 
76.29.37,3 -s/ 

9.40.46 sp 
13.41.48 sf 

1735172 

172778 

Pollux. 

Spica. 

1,42 

1,44 

0,65037 

0,19102 

0. 0. 0 prec.i 
81. 5. 1,8 np\ 

61 30.34 sp 
144.13.16 np 

923523 

275065 

Anfarcs .... 
Altair. 

1.46 

1.47 

0,26000.90. 0. Ofioith 
0,71912 48.40.12,0 ?{f 

178.a7.44 np\ 
103.17,29 ^ 

379600 

1057105 

Heguliis . •.. 
/SFieonis .... 

,1,48 

1,50 

0,22886 

0,55321 

20.27.87,5 up 
7.16. 8,4 '/; 

70. 9.20 sp 
40.34 31 sp 

338711 

829836 

/STauri. 

Fomalhaut.. 

WEM 

un 

0,10039 

0,30698 

84.58.27,1 
11.16.16,3 vf 

1 13.17.11 s'j 
\ 16.47. 5 sf 

j 150579 
1 460469 

aCyeni.i 

Castor.' 

1,60 

2,00 

0,064401 

0,1.?294! 

27,45.56,3 np 
17.30.40,6 sp 

177.31.39 np 
46.25.43 sp 

10303G 

265869 

aOphiuchi *. 
aCoronac • .. 

2,00 

2,00 

0,07698 

0,23279 

40.80.21,8 

7.2 4.4 5,4 Af 

33.29.2K f 
105 0.43 nf 

153955 

465587 

laiAquarii ... 
aAndroiiieda! 

2,00 
2,00 1 

0,20615 

0,09268 

67.10.17.1 «;>ilG2.43.46 «/ 

40.20.48.2 .f/l 12.66.11 nj 

412295 

185360 

aSerpcutis .. 
aPegdbi .... 

2,00 

2,00 

0,2191S| 

0,18917 

60. 7-12,5 nf 
72. 5.16,0 np 

161.34. 4 «/ 

157.45.25 nf 

438257 

378338 

allydrai .... 
Libr® .... 

! 2,30 1 

2.40 

0,16598 

0,18376 

57-30.24,8 np 
64.42..52,9 np 

107. 6.24 np 
127. 3. 7 

381763 

441022 

yPegasi. 

aAriotis .... 

m 

0,17355 

0,11587 

59.48. 7,9 W|>|174. 6.16 nf 
37. .9.13,9 .f\ 29.32.47 •'/ 

433880 

289685 

aCcti. 

aHerculis. .. 


0,14406 

0,23000 

33.44. 2,9 np 
90- 0. 0 north 

141.18.55 np 
168.23.41 1?/, 

403356 

690QOO 

/SVirgiiiis .. 
yAquila*.. -. 

3,00 

3,00 

0,77706 

0,19320 

17.59,25,5 a/ 
55.54.41,7 np 

111 . 11.44 jyT 

178.25.20 nf 

233^1.69 

579689 

st-Capricorni 
/SAqiiilae.... 

3,50 

4,00 

0,26452' 
0,351271 

79.23.35,3 nf 
85. 7.37^0 sp 

136.21.18 nji 
39.49.15 

925819 

1405079 

a Capricorni j 
fit Libra? *. .A 

4,20 

6,00 

0,28000 

0,20898 

90, 0. OnorMl 146,59,44 nf 
59,27.58,4 wpll 31.46. 7 np 

1176000 

1253876 
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The contents of this Table will enable us to e^camine 
the motions of the stars in ditferent points of view. For of. the proper 
instance, by the apparent motions in the tliird column, 
and their directions in the fourth, a figure may be drawn 
which will represent the actual state of the heavens, with 
respect to those annual changes in the situations of our 
36 stars, which in astronomical tables are called their 
proper motions. 

Fig. 1, Plate VI. gives us these motions brought into 
one view, so that by supposing successively every one of 
the stars to be represented by the central point»o#» the 
figure, we may see the angular quantity and direction of 
the several annual proper motions represented^ by the 
line which is drawn from the centre to each star. By this 
means wc have the comparative arrangement and quantity 
of these movcinents with respect to their directions. 

Fig. 3 roprescr^. i tlie same motions, but instead of be¬ 
ing drawn so as to show their directions with regard to 
the several meridians and parallels of the stars, they are 
laid down by the angles contained in the fifth column; 
and u ill therefore indicate their arrangement with re¬ 
spect to a line drawn from the solar apex toward the 
parallactic centre. These directions will remain the 
same, whatever may be the velocity of the solar motion 
upon which we shall ultimately fix, provided no change be 
made in the situation of the apex toward which the snn 
has been admitted to move. 

In these two figures, the lines drawn from the centre 
give us only the angular changes of the places that have 
been either observed or calculated, and not the velocities 
which are required in the stars to produce them. It will 
therefore be necessary to represent the velocities by two 
other figures, in which the same directions are preserved, 
but where the extent of each line is made proportional to 
the distance of the stars in the second column. 

Fig. 2 is drawn according to this plan; the angles of 
the directions remain as in the fourth coiuran, but the 
lines are lengthened so as to give us the velocities con¬ 
tained in the sixth. 

In Fig. 4, the angles of the 3d figure are preserved* 
but the-lines are again lengthened as in Fig. 

N. B. These 
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N. B. These two last figures w«uld have be^ of an 
. inconvetiient size if they had been drawn on the same 
scale with the two foregoing ones, for which reason, in 
comparing the ^d and 4th with the 1st and 3d, it must be 
remembered that the former are reduced to one half of 
the dimensions of the latter. 

[The Concluelon in our next.] 


• * XII. 

Discovert/ of a New Vegetable Principle in Asparagus, 
(Asparagus Sativus. Linn,), By Messrs, Vauquelik 
and Robiquet*. 


B 


New vegetable V examining more attentirely than was formerly done 
prhiciplcia as- the products of vegetation, modern chemists have distiti^ 
**^^^*' guisbed a great number of substances unknown to the 

antients; but it is a long time, I apprehend, since any 
immediate principle has been discovered which is so 
singular and interesting as that of which we are about to 
iipeak. 

During the last summer, Mr. Robiquet, a young che¬ 
mist, who unites solidity of reasoning to a great skill in 
experiments, subjected upon the invitation of Mr. Par- 
pientier, the juice of asparagus to chemical analysis, of 
which the interesting results are to be found in our 
Annals. 

Two kinds of Having Set aside in my laboratory, daring a journey 
crystals formed which he made, a certain quantity of the juice of aspara- 

gus, concentrated by evaporation, I observed a consi^nu 
ble number of crystals, among which two appeared to 
me to belong to new substances; and as their form, 
transparency and taste were different, it was easy for me 
to separate them. 

Description of kinds was perfectly white and transpa- 

one l^d rei\t after having been several times crystalIized.-~-lt8 

taste is cool and slightly nauseous, so as to occasion a 
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secretion of the saliva ; it is hard, brittle, and of a rt^ular 
form* 

The other kind which is also white, is not so transpa* and of >hc 
rent nor hard, neither has it the* same form ; on the con- ®thcr. 
trary, it has little consistence, is crystallized in the shape 
of fine needles, and its ta^tc is perceptibly saccharine, 
resembling Hiat of manna. 

Mr. Robiquet in making the analysis we have alluded 
to, had noticed the first of these substances, but he took 
it for an amnionjacal salt, because in the very small quan- * 
tity of imperfectly purified crystals he could then cd)tein, 
it retained between its plates. According to all appear¬ 
ance, some traces of salt with base of ammonia, with 
which the juice of asparagus abounds, and which misled Figure of the 
him. Since that time we have in conjunction submitted 
tins substance to new experiments, the principal of which 
follow. The form which it effects in its crystallization, 
according to M. Hauy, to whom we sent a certain quan¬ 
tity, is derived from a right rhomboidal prism, of which 
the great angle of the base is about 130 degrees- The 
borders of this base, and the two angles, situated at the 
extremity of its greater diagonal, are replaced by facets. 

This substance is moderately soluble in water, and its They are 8ola<< 
solution gives no signs of acid or alcali. The infusion of^^^ water, 
nut galls, the acetate of lead, the oxalate of ammonia, the acid nwalka- 
inuriate of barytes, and the hydro-sulphuret of potash, liac. 
produced no change in its solution. Alcohol does not 
dissolve it. 


As these experiments indicate that the substance in They arc not 
question is not a salt with an earthy base, we triturated 
a certain quantity with caustic potash and a little water, 
in order to see whether ammonia would be disengaged ; 
but no traces wero exhibited. The potash appeared to 
us to render it more soluble in water. 

As we saw that it contained neither earth nor ammonia, _nor neutraL 
we directed our enquiries to ascertain the existence of the 
^alcalis, and fbr that purpose wc burned a somewhat con¬ 
siderable quantity in a crucible of platina. At first it 
swelled up and emitted penetrating vapours which affected 
thp eyes and the nose like the smoke of wood. It af¬ 
forded a?4arge portion of charcoal, which had no taste and 

left 
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left nothing after its incineration but an almost impercep¬ 
tible trace of earth, which no doubt was casually pr*^. 
sent. 

Towards the end of the decomposiMon of this substance, 
the odour which was CiSr 'g* as som "hat similar to 
that of animal matter, an .ihe ,j lining to that of 
aminoiu 

Aaionofnitric The nitric acid decomp'*- this substance, nitrous gaif 
• being disengaged while the iluid assumes a yellow colour 
ant^a bitter taste, like animal substances. When the 
action of tr» ^itri.: aci'^’ '' eampleted, lime disengages 
abundance of tnmonia fro' c liquid. 

This alkali th Iwcmed in tlie operation we have 

described, since > .ubstance uom asparagus did not 
afford perceptible signs before. 


General con- 
elusions. 


This substance is not an ccid since it docs not redden 
the tincture of tarnsolc, and has not the taste v hich all 
these -'bstanccs lia\e in a more or less eminent degree. 

*js not a neutral s?'* because it contaias neither earth 
noralka'i; h>tt as it al. Is iyy means un- the same 
pro lucts as vegetables w 'bli<rca * »nsidcr it as an 
immedif ' principle* fas 

It is th'’ Ilk *l is romi.osrd of hidrogen 

oxygen,’ ' a.jon icnlar proj ..dons; it is no ^ 

loss prob^b’ 'hat iiccwise a jihall quantity of azote; 

this a. Ic ' e adicated by the smell, which is 

divSengaged I ^ 4.id the ammonia which it forms with 
the nur» a*' ^ 


The authors Though we have obtained a ronsidcr^ble quantity of 
Intend to pur- substance, wc have not been able to submit it to a 

rlmcnts. greater number of experiments, because most part of it was 

scattered in our laboratory, and there only remained the 
little portion which we gave to Rfr. Hauy to determine 
its form. Wc have nevertheless thought it proper to 
communicate these facts to the Institute, in order to fix 
the date of its discovery, and it is our intention to proceed 
in our examination on the return of the asparagus sea¬ 
son. We shall also endeavour to ascertain whether this 


singular matter do not exist in other vegetaUes. ^ 

The second With regard to the saccharine matter which we also 

a'^sufficient 

anaa. quantity, 
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qiiailtity to «Ttain what species of sugar it might most 
nearly resflfr -. wc take it to be manna. 

We jriiv therefore consider it as decided that besides 

. ■* 

the priaeipled discovered in th^ juice of asparagus by 
Mr, Robiquet, there exists in principle which is crys- 
^•^iU^ablc the salts* but is neither acid nor neutral,* 

and of s.^.'i[h/ion in wafer is not atfecled by any 

of the rca-^jer;' ' emoloyoil i6 ast/ rtain tlni presence 

and natur ’isso* in water; and also 

another p a * to lemble manna. a 


XIIL 

^4 Chemical Kraminaiion of \ative ''anahar^ % 

M. Klaproth. 


I. The Cinnabar of Jr/pan^ 


r, 


HE cir, »r Japan ight to Europe in the External cha- 

form of single grams usore or icss ' irge and crvatailinc. 

^ 7 > cinnabar of la- 

Its coloui IS of a dec’ cochmea I. approaching the p^n. 

grey colour of steel in fne places win urcuot damaged; 


in others it is of a scarlet red, to a brick-uast 

colour. The grains are fragmcnis of llattened hexahe- 
drai prisms ; externally smooth and oi a metallic lustre, 
internally very bright and of a seiui-inotaliic lustre. 

Their fracture crosswise is conchoidal, but longitudinally, 
it is obscurely lanicllated. Tliis mineral is ic -».r, its 
scrapings of a scarlet red, and itsspccitic gravity=^7.710. 

Its fragments sometimes iucliulo specks of pyrites, and iu 
other instances they adhere to a quartzose ganguc. In 
order to distribute these heterogeneous parts uniformly 
through the mass of grains subjected to analysis, they were 
lui^ed and pounded together. 

One thousand grains of this powder were sublimed impunties sc- 
irv asmaH glass retort veith a receiver adapted thereto, and parated ^rom. 
filled with water. The water of the receiver acquired a ^ 

turbid yellowish appearance from tho particles of sulphur, 
which were Tolatilized. It had a faint smell of sulphura¬ 
ted hidrogen, and a slight taste of sulphureous acid. The 

remaining in the retort weighed 38 grains. It was - 
Voii. XVf*—Nov. 1806. K k digested. 
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digested with muriatic acid ; the iron from the pjritous 
particles was dissolved and the quartzosc, gangue re¬ 
mained. 


Solution of the B. One hundred and four grains of the mineral, which 
inc.allic part, from the preceding experiment contained 100 grains of 

pure cinnabar^ were reduced to an extremely fine powder, 
and put into 500 grains of muriatic acid (sp. grav. 1,125) 
and heated : sulphurated hidrogen gas was disengaged. 
Into (hj solution was poured drop by drop, 100 grains of 
nitric acid (sp. gfdv. 1,235). Every time the acid was 
ad4ed, there vas an immediate elFcrvescence. In this 
manner the process was carried on till the decomposition 
of the cinnabar, and the complete solution of the metallic 
parts vpcro eheefed. 

Combustion of ^ sulphur that remained was of a greyish yellow 

the sulphur. , , . * , . , , ®, , , « 

colour and m some degree viscid : it weighed 11,8 grains. 

It was burned in a roasting test and left a blackish resi. 

due of 1,5 grains, so that the contents of pure sulphur 

were 10,3. 

c. The lively action of the nitric acid upon cinnabar, 
gives reason to believe that part of the sulphur was con¬ 
verted into sulphuric acid, by the oxlgen of the decom¬ 
posed nitric acid. 

Deduction of In order to ascertain the quantity of sulphur whichf had 

siirphur"whic*h undergone this change, the soh)fi^>ii of the metallic part of 

had been acidi- thc cinnabar (which was of a yellow colour, on account 

iicd,andthcnce iron) was taken and decomposed by means of a solu- 
thc proportion ■' •' 

of mercury and f>f muriate of barytes. Ihe sulphate of barytes 
sulphur ill the which fell down, after having been ignited, weighed 30 

grains; which answers to 4,2 grains of sulphur. A small 
quantity likewise escaped which has contributed to the 
formation of sulphurated hidrogen gas; butas this quan¬ 
tity did not exceed one fourth of a grain, we may conclude 
that 100 parts of pure cinnabar contain 14,75 of sul¬ 
phur. 

Analysis in thc C. 1040 grains of the mineral, containing, according 

to the essay A, 1000 grains of pure cinnabar, were mixed 
•ult. witji half their weight of iron filings, and distilled in a 

^ suitable apparatus: the mercury thus obW^ed^ being 
oArefully collected weighed 845 graitiB. 

FroA 


r * 



NATITE CINNABAR. 


847 

Ftom these essays we may conclude that 100 parts of 
Japan cinnabar^ exclusive of its foreign parts, contain 

Mercury , . . 

Sulphur . . - 14,75 

99,25 

IT. Cinnabar of Neumaerktel in Carniola. 

Among the cinnabar mines of Europe,-that of Terhitz Extcfnai^ cha- 
on the mountain ot Loibl near Neumaerktel, in Carniola, cinnaftar of 
is particularly distinguished by the beauty of the specigjen Carniola. 
it affords. 

The colour of this mineral is of a lively cochineal red. 

It is found in masses of considerable size, in a compact 
calcareous stone, of a blackish grey, and crossed by veins 
of white caleareous spar. The faces of contact of the 
ore against its gangue are brilliant, with a metallic aspect; 
the cross fracture is of little brilliancy, of a shining greasy 
aspect. It is obscurely laminated and irregular in other 
directions. The fragments are of an indeterminate form 
with obtuse edges. The masses are composed of thin 
separate laminae, striated on the faces of separation. This 
mineral is translucid; its scrapings or powder of a very 
lively scarlet; it is very tender, and weighs 8,16. 

A. 100 grains of this cinnabar were reduced to very 
fine powder, and then boiled in 500 grains of muriatic vvay. 
acid. Sulphurated hidrogen gas was separated, and 100 
-grains of nitric acid w"as gradually added. The metallic 
part having been entirely dissolved, there remained 10,20 
grains of sulphur of a clear yellow, which being burned 

on a test, left no residue. The muriate of barytes pre¬ 
cipitated 27 grains of sulphate of barytes, containing 3,80 
grains of sulphur. Admitting three fourths of a grain of 
this substance to have existed in the sulphurated hidrogen 
gas, it will follow that 1425 parts of sulphur were con. 
tained in 100 of the cinnabar. 

B, Five hundred grains of cinnabar were distilled with The nmc by 
half its weight of iron filings. The mercury obtained 

from this operation^ carefully collected, wei|;hed I25 

' K k. 2 grains, 
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grains, wliencc it follows that 100 parts of cianabar, con¬ 
tain by analysis 

Mercury , . 85,0 

Sulphur . • 14,^5 

99,^5 

XIV. 

Notice of some Ex 2 }erimeTtts made b^the Galvanic Society 
parts*, 

Pilc^thout iVJL# MARECIIAUX, of Wesd) correspondent 
any moisture, of the Galvanic Society, announced to them that 

he had determined that water, whether pure or mixed 
with an acid, or charged with any salt, is not indispensa¬ 
bly required for producing the eflects of galvanism. He 
added, that some time ago he had constructed columns of 
zinc and brass with the interposition of discs of card^ not 
moistenedy which were very useful. The Galvanic So¬ 
ciety was of course desirous of verifying a fact of this 
nature, and determined to repeat the experiments of M. 
Marechaux, as described in his letter. 

Tcnfied by Discs of zinc, which had been before used, were cleaned 
tiperiment. and restored to their usual polish. Similar pieces were 
made out of new brass, A vertical column of 49 pieces 
of discs was formed by the interposition of pieces of card, 
not tnoislencd, standing upon a plate of brass, of greater 
dimensions, having three holes near its edges, through 
which, cords of silk were passed in order to support the 
whole apparatus. These cords were lied together at top, 
and the whole column suspended by them. This pile 
it Was we«ik. width M. Marechaux distinguishes by the name of Colonne 
^ pondiiley Mas put into communication with the electric 
micrometer of M. Marechaux, simplified by M. Veaude 
Launayt and it manifested an intensity of 360 degrees j;, 

which 

^ Annalcs de Chimie, Jaa. z8o6* 

t Sec Journ. dc Pliys. Messidor, an.XIV.—Sec also our JoumaXf 
XIV. p. 3iO.—N, 

t By intcfisity wc denote the measure of the distance/ at which 

alcif 


N 
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which was ascertained to be the effect of galvanic action^ 
and not from the electricity of the atmosphere. 

This first experiment was repeated and varied in differ- The sa^e rc- 

* ^ DCSltcd 

ent ^ays. Blotting paper wa3 substituted instead of the ^ 
pieces of card to the number of four for each, and there 
was no effect produced. Discs of card, dried in the oven 
were used, and the mean term of attraction in several 
experiments was 372 degrees. With the same pieces 
and twenty-five pair of discs only, the attraction 
was 160. The experimant was afterwards made with a 
column, having the same number of pairs of metayic^scs 
but without the interposition of any pieces of card. In 
these circumstances no effect was produced. 

These first results would have been su fiicient for the So- QueBtion how 
ciety to confirm the fact announced by M. Marechaux, far they may 
and which was intended to be verified ; but this galvanic useful, 
action ot the pendulous column was not proved, but by 
the help of an instrument of very great sensibility, and 
with regard to quantities scarcely to be estimated. It 
remains therefore for the Society to ascertain theadvan- 
tage which it is possible to derive for the progress of gal¬ 
vanism, by means of a discovery so important, by em¬ 
ploying mor6 powerful modes of action, and by compar¬ 
ing them with the effects obtained from piles excited by 
humidity or by saline solutions. The class of the Society 
which is employed on physical researches,has been charged 
to direct its investigations* 

II. A notice appeared in the Moniteur of the 22nd of Pile of vegeta- 
Brumaire last, that Dr. Joseph Baronio of Milan, had pub- hlcmaiteronly* 
lished a description of a galvanic pile, formed of vegetable 
matters only, with an invitation to philosophers to 
repeat and vary his experiments, flattering himself that 
they would serve to extend the application of the theory 
of galvanism to the whole of vegetable life. The Gal¬ 
vanic Society was called upon to answer thiis observation 
of Dr. Baronio*. 

a leaf of gold, suspended to a vertical stem of brass^ is attracted 
towards another stem of the same metal, terminating in a ball, when 
'these two stems are in communicatfon with the two poles of th? pile. 

Each degree of thu measure answers to the eighteen thousandth of 
an inch. 

* AAnalevde Chuuie, Java. x8o6. 
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The experi- A pile was zcdoriingly formed by them in his manner: 
mcnt repeated, equal discfl of walnut-tree were made, two inches 

in diameter, having a raised edge of one eighth of an inch 
high. These pieces were boiled in vinegar and with these 
and round pieces of raw beet root and of a thick raddish, 
(raphanus sativus of Linnaeus,) a pile was constructed of 
sixty coupleof pieces of beet root and raddish, separated 
by discs of wood, on the upper extremity of each of which 
was poured by means of the border, a solution of the 
acidulous tartrite of potash in vinegar. Lastly, at the 
Jon^r ^;£tremity of the pile was placed a leaf of cochlea- 
jria, and at the upper extremity a double-band of blotting 
paper, steeped in vinegar. Everything being thus dis¬ 
posed agreoably to the full description inserted in the 
Moniteur; frog» properly prepared for the action of this 
pile, were placed with the leaf of cochlearia in contact 
with their spinal marrow, and the band of paper with their 
Udidnot Three frogs being thus successively and re¬ 
cced. peatedly presented, shewed not the least motion, though 

they were sufficiently sensible to be strongly agitated 
when being supported on a knife to bring them near the 
conductor of the pile, they were in contact with the blade 
or silver mounting of the handle. After having made every 
probable experiment with these frogs without success, 
the pile was brought into communication with the electo- 
microraeter, upon which also it produced no effect. The 
same instrument was then presented to a pendulous pile, 
constructed after the manner of M. Marcchaux, composed 
of 60 pair of new discs of copper and of zinc, with 
the interposition of pieces of card, not moistened. The 
intensity was about 180 degrees. At the same moment 
the frogs which had been presented to the vegetable pilo 
were put into communication with this last, and they gave 
<H> indication of sensibility. 

The electro mi-' The Galvanic Society did not therefore obtain in the ex- 
crometer more periments indicated by Dr. BarOnio, the results which 
frogs. announced; but they hare served to shdw that the 

eleetro^micrometer made use of, is still more smuibletbw 
frogs, to shew the smallest effects of galrwism* 
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XV. 

Observations on the Congelation of Water. M. Dis- 
pANj Professor of Chemistry at Toulouse. 


About the close of the winter of the year XI. we Remarkable 

had at Toulouse, after several days of a temperature re- tactofcongela- 

^ , >1 , stand- 

markably mildj a return of cold very sudden and strong; ing water, 

the canal was frozen in one or two nights, and there was which did not 

t . ^1 • freeze under a 

skating, a spectacle very uncommon in this country, 

The ice remained for eight hours without thawing; but" 
notwithstanding this, the water under the bridges was 
never frozen, not even slightly. This singularity was no¬ 
ticed with surprize by every one, and I was for a long 
time at a loss to discover the cause, I think I now un¬ 
derstand it. 

The earliest and the latter frosts are called white frosts, Explanation, 
and their cause is well understood- The white appear-Black and 
ance is formed by the dew, which crystallizes as it falls, frosts. 
The hard frosts in the depth of winter are, on the con¬ 
trary, called black frosts, and this expression is equally 
applicable to the appearance of the ground in that cir¬ 
cumstance. For this eflect it is requisite that the cold 
should have picvioasly deprived the atmosphere of the 
moisture it contained. Nothing is precipitated ; but the 
water upon the ground or soaked into it becomes solid. 

In fact, when a cold night suddenly follows a succession Their cause- 
of warm days, as happens at Toulouse at the times I men¬ 
tion, an abundant hoar frost succeeds. The still waters 
r ceive such a quantity, that their caloric, already in part 
absorbed at the sui face by the coldness of the air, can no 
longer keep up the fluid state. The hoar frost, or pre¬ 
cipitated ice, then forms a pellicle at the surface of the 
water, and by its contact determines the congelation 
from one part to the other to a certain thickness. 

This is not the case with running waters. These ^ -jj 

their continual motion prevent the hoar frost from form- which running 
ing a co^^ing to the surface. The frozen particles as they watcrcongcaU. 
fall from the atmosphere are immersed and mixed with 
the strcatfi ; and when the coldness of the atmosphere 

ifself 
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~ And stand¬ 
ing 'water, 
w&ch ex^ains 
the phcnome* 
»a. 


itself determines the crystallization, the same thing hap¬ 
pens with regard to thespicular crystals thus bcginnirtg to 
be formed. This is the reason why rivers always begin 
to freeze near their marshy sides, and at places where 
the current is the least rapid. 

But to return to the stagnant waters. Howevef abun¬ 
dant may be the deposition of hoar frost, the water be¬ 
neath a bridge will receive no part of it. The surface of 
the water has therefore this cause of refrigeration less than 
at the other parts. Its caloric is not taken away but by 


the'hiece contact of the air. This condition would be* 


sufficient to render its congelation much more slow ; but 
its fluidity is not less preserved by its surface being de¬ 
fended from the predominating action of the hoar frost, 
which would follow If that obstacle were not interposed. 

Other facts of These fficts enabled me to explain certain experiments 

the same kind, urged by a philosophical gentleman at Paris a few years 

ago, to support his opinion on the existence of a mate¬ 
rial principle under the name of frigoric. The author of 
these experiments assured me, that in a frosty night the 
jrigoric fell perpendicularly from the atmosphere upon 
the surface of the earth; and he offered the following 
proof. If plates filled with water be exposed to the 
open air at night, and it be cold enough, the natcr will 
freeze; butifone of these vessels be covered with a pane 
of glass, or any other body, that water will not freeze, 
even though the covering body do not rest immediately 
upon the plate. It is sufficient, continued the author, 
that the fall of the frtgoric be interrupted, no matter 
whether from an higher or lower distance; audio com¬ 
plete his demonstration, he added the following experi¬ 
ment, which at first aspect seems very cogent, and is cer¬ 
tainly very interesting. It is as follows: place in the 
evening, at a certain distance above a plate filled with 
water, a funnel, of which the diameter shall be less than 
that of the plate, you will find the next day a ring of 
ice formed round the circumference; but all the water 
sHnated perpendicularly beneath the funnel will remaia 
fluid. 

EepUnatiom I have not repeated this last experiment; but e-^eijF 

thing leads me to conclude that it would succeedrin 
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circumstances ; that is to say^ when the air holding 
a certain quantity of water in solution, shall be forced to 
deposit it all at once in the solid form. We see conse- 
^quently that in this case, without having recourse to the 
f existence of a frigorific principle, tlie hoarfrost falling on 
the sides of the funnel will be guided toward the edges of 
the plate, where a ring of icc will be formed before the 
middle shall become congealed. 


XVL « 

Practical Rules for f'cduring the apparent Distance of 
(he Moon from the Sun or afixed Star to the true Dis^ 
tance^ for the Purpose of ascertaining the Longitude 
of tbo Place of Observation, Dj/ a Correspondent, 

At some former periods of my life I was not unfre- origin of th$ 
quently in the habit of amusing myself with practical InvcBtigatiod. 
astronomy, and, amongst other departments of it, with 
what are usually called the common lunar observations. 

In the course of these it was impossible to avoid remark¬ 
ing that none of the rules given at the end of the Rc- Former rules 
quisitc Tables” for reducing the apparent to the true dis- 
tances are by any means so short, or so easy to be remem- the memory, 
bered, as might be wished; and that it would be highly 
desirable to diminish the labour of this process. I was, 
indeed, previous to the investigation of the methods here¬ 
after described, usually accustomed to prefer the direct 
solution of the two triangles,, in the former of which the 
apparent co-altitudes ^nd observed distance are given, 
and the vertical angle required, and in the other of which, 
the true co-altitudes and azimuthal angle are given, and 
thebaseortrucdistan.ee required. The following me¬ 
thods of performing this reduction, which I then hit upon, 
appearing howev^ to me to be somewhat more eligible 
than any others which I have seen, I sh^l venture to 
communicate t][tem to th^ public through the medium of 

P^^oso'p1iic5iI jo^rn^l. They are all founded on. the AnalogJci on 
two foll^ing well-known analogies, viz. That the rent- which the foU 
angle qf sines of the sides contaiaing the vertical 
VOL.XV.-Nor.l80». 1,1 
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First ru’c. 


Second rule, 
without the 
use of natural 
pumbcrs. 


iinA 


angle : the square of radius :: the rectangle of thfe sineA^ 
of the diffejenccs between the halt-sum of the three sides, 
and each of those first-mentioned sides : the square of 
the sine of half the contained angle; and :: the differ*^ 
ence between the vci^sed sines, (-or the sura or difference 
of the co-sines,) of the base and of the difference of the 
sides : the versed sine, (or sum or difference of radius 
and co-sine,) of the same angle. 


RULE !♦. 

1. If the apparent distance be greater than 90®, take 
tl^e siyn, otherwise take the difference, of its natural 
co-sine and the natural co-sine of the difference of the 
apparent altitudes, and call it A. 

2* Add together the arithmetical complements of the 
logarithmic co-sines of the observed altitudes, the logarith¬ 
mic co-sines of the true altitudes, and the logarithnT of A; 
reject 20 from the index, and find the correspondent na¬ 
tural number, wfiich call B. 

3. The difference between this number and the natural 
co-sine of the difference of the true altitudes is the natural 
co-sine of the observed distance, which will be greater or 
less than 90p accordingly as B is greater or less than the 
lasLiqcntioned co-sine, 

9 

RULE IL 

1. Add together the two apparent co-altitudes and the 
apparent distance*, and take the difference between their 
half-sum and each of the apparent co-altitudes sepa¬ 
rately. 

2. Add together the arithmetical complements of the 
logarithmic co-sines of the two apparent altitudes, the 
logarithmic sines of the two before-mentioned differences, 
and the logarithmic co-sines qf the true altitudes, and 
halve the suip. 


♦ Since writing the above I find that there is a method perfiectly 
analogous to this in Mr. Thos. Keith's Trigonometry, published in 
, and differing only ip his using secants in one part nf the 
process instead of co-sines. As 1 think it, a very useful 

mode of reduction, I have not struck out, but shall content my¬ 
self with thus resigning to that gentleman the merit of the first 
publication of it. ^ * 

3. Subtract 



ttVAR tiALCULATlOKSf. 


255 


i 

d. Subtract from this half-sum the logarithmic slue of 
half the difference of the true altitudes, and the remainder 
will be a logarithmic tangent. 

4* Find the correspondent logarithmic sine, subtract 
It from the bcfore-inentiuned half-sum, and the remainder 
will be the logarithmic sine of half the true distance. 

RULE III. 

1. Add together the arithmetical complement of the Third Me, 
logarithmic sine of half the apparent distance aiid tijp 
logarithmic sine of half the dillerence of the apparent numbers, 
altitudes, 'and their sum will be the logarithmic co-slne 
of an arc, which call A. 

% Add together half the sum of the logarithmic co¬ 
sines of the true altitudes, the logarithmic sine of half the 
difference of the apparent altitudes, and the logarithmic 
tangent of A. 

3. Add together also half the sum of the logarithmic 
co-sines of the apparent altitudes and the logarithmic sine 
of half the difference of the true altitudes. 

4. The difference between these sums is a logarithmic 
tangent of an arc, which call B. 

5. To the logarithmic sine of half the difference of the 
true altitudes add the arithmetical complement of the 
logarithmic co-sine of B, and their sum will be the loga¬ 
rithmic sine of half the true distance. 

RULE IV. 

1. Add together the arithmetical complement of the Fourth nile, 
logarithmic sine of half the apparent distance and the analogous to 
logarithmic sine of half the difference of the apparent 
altitudes, and their sum will be the logarithmic co-sine of 
an arc, which call A. 

% Find the logarithmic sine of A; subtract from it 
the before-mentioned aiithmetical complement, and dou. 
ble the remainder. 

3. Add to this doubled remainder the arithmetiotl 
complements of the logarithmic co-sines of the appareift 
altitudesi^nd the logarithmic co-shies of the true alti¬ 
tudes, and kalre the sum. 

' 4. From this half-sum Mbtract the Ic^arithmic sine of 

*L1 3 half 
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haTf the dificrence of the true altitudes, and the remain* * 

* . j ■' 

der will be a logarithmic tangent. 

5. Find the cori^spondcnt logarithmic sine; subtract 
it from the before-mentioned half-sum^ and the remainder 
will be the logarithmic sine of half the true distance. 


Example 


We will work one of the cases given in the Requisilc 
Tables” by each of these rules. 

ExAMyLK. 

Let the apparent distance of the moon from a 
star he 8*)®, 58'. 6". the apparent altitude of the 
star 5®. 6'. that of the moon 84'^, 46'. and her hori¬ 
zontal parallax 61 . 18'.; what is their true dis¬ 
tance? 

In this case the correction for the moon's phraL 
lax and refraction taken from Tab. VIII. Requisite 
Tables, is + 5'. 30".; and that for the star's refrac¬ 
tion from Table L—9'. 44''.; so that their true alti¬ 
tudes are 84®. 51'. 30'. and 4®. 56'. 16". 


worked by 
the fir«t rulc^ 


Theriy bif the First Buie. 

Nat. cos. 79®. 40'.1793745 

Nat. cos. 89°. 58'. 6'.0005527 


A.= .1788219 


Ar. conip. log. cos. 84°. 46'. -- 1.0399483 

6 °. 6 '.0.0017228, 

1-Og. cos. 84°. 51'. 30". 8.9523971 

4°. 56'. 16".9.19983855 

Log. A.:. 1.2524208^^ 


Log. B. 1.2448751 

Nat. cos. 79°. 55'. 14".1750135 . 

B. nat...1757418., 


n 


Diff. 



.0001288 



I 


nat. cos. 90°. 30". 3. tbe true distance 
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Or, by the Second Rule, 


As. comp; log. cos. 84“. 46'. 1.0399483 

5®. 6'. 0.0017228 

Log. sin. 5®. 9'. 3". 8.9531696 

84°. 49'. 3'. 9.9982210 

Log. cos. 84°. 51'. 30". 8.9523977 

4°. 56'. 16'. 9.9983852 


— by the se¬ 
cond rule; 


2)38.9438445 


19.4719223 


Log.,sin. 39°. 57'. 37'. 9.8077084 

^ * 

Log. tan. (24°. 46'-!-) 9.6642J39 


Correspondent log. sine. 9.6222792 


Which subtracted from above 
half-stini,.givcs__ 



9.8496431 


log. sine 45°. l'. 13 '. 15. half the true distance. 


Or, by the Third Rule. 

As. comp. log. sin. 44“- 59'. 3". .. 0.1506351 

Log. sine 39°. 50'.. 9.8065575 


~ by the third 
rule; 


Log. cos. A. (= 25°. 1'. +) 9.9571926 


Log. cos. 84®. 51'. SO'. 8.9523977 

4°. 56. 16"......-- 9.9983852 


2)18.9507829 


9.4753914 


39®< bO .. 9.806557^ 

Lo^UUU A... 9.6691375 


Ist^om.. 28.9540864^ 
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Log. COS. 84°. 46'. 8 seooslt 

5°. 6' . 9.9982112 


2)13.9583289 


9.4791644 

Log. sin. 39°. 57’. 37". 9.8077084 


2d Sum 19.2868728 


DifF, sums = log. tan. B. (s=s24°.46'. +)9.6642186 


As. comp, correspond, log. cos. . . 0.0419345 

Log. sin. 39°- 57’. 37". 9.8077084 


Sum=Iog. sin. 45°. 1'. 15". 15as before 9.8496429 


OVf by the Fourth Rule. 

r-4^thefourth comp. log. sin. 44°. S9'' 3".... 0.1506351 

Log. sin. 39°. 50'. ............ 9.8065575 


Log. cos. A. (== 25°. l'. +)_9.9571926 


Log. sin. A. ...._......... 9.6263301 


DifF. bet. it and the above as comp. 9.4756950 

2 


18.9513900 

Ar. comp. log. cos. 84°. 46'. ...... 1.0399483 


5°. S'. 0.0017228 

Log. cos. 84°. 51'. 30". 8.9523977 

4°. 56'. 16". 9.9983852 


2)38.9498440 


Half-sum^... 19.4719^20 
luog. sin. 39°. Sr. 37".- 9.8077084 
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Log. tan. (24*. 46'. +) 9.664213G 


Correspondent log. sine, which sub-1 
tract from above half-sum 

DifF.=log. sin. 45®. 1', 13". IS.half \ 
the true distance, as before .. - - j 


9.6222790 


9.8496430 


The advantages of the preceding modes of reduction Advantage! of 
are, that they are not difficult in practice, that they ^re i’ulcs. 
perfectly correct, that they may be applied without 
lining any but the common tables, that they are not in- 
cumbered with any complex distinction of cases, and that 
their results are void of ambiguity. 

16^AZ)ec. 1805. Q. 


SCIENTIFIC NEWS. 


National Institute of France^ 

The Class of Mathematical and Physical Sciences of i^ational Instl- 
the National Institute of France held its public session on tute of France,^ 
the 7th of July last. The order of the readings was as 1806 . 

follows ; 

1. The mathematical prize proposed for the month ef 

January 1809 was announced. ^ 

2 . A notice pf the proceedings of the Class, from the 
1 st Messidor in the year XIII. to the 1 st July 1806, 
philo.sophical department, was read by M. Cuvier, the 
perpetual secretary. 

2. A like notice of the mathematical part of the Class 
during the same interval was read by M. Dclambre, per¬ 
petual secretary, 

4. A memoir on the affinities of bodies for light, by 
M* Biot. 

5. A memoir on the adhesion of the particles of water 
to each other* By the Count ofRumford, foreign assp- 
piate. , 

Qf Ilmoric^! Rulogiam on M« Cells. By C. Cuvier. 

^ - The, 




XUU SCIEXTIFIC NEWS. 

l^fac subject of the niathematical prizcj and th,e pro¬ 
spective remarks upon the same, were as follow : 

Prize question. // iff reqt$ir&d to cstahlhli q theory of the pertuThdiions 

of the planet diswoered by Mr, Others, 

On the com- Geometers have given the theory of perturbations suf- 
potations for ficiently extensive and accurate for all flic planets formerly 

the rcspccuvc hjiown, and for all those which might be dfecovered, 
places of the provided they Were confined to the same zodiac and had 
Ia.t discovered eccentricity. 


pUneu. 


Mcrcnry until onr time was the most eccentric of all 
the^ planets, and aft the same time that which had the 
greatest inclination ; but Its small mass, and its situation 
at ode of the IhnitH of the ptant^tary system, render it of 
little effect to produce any sensible alterations in the 
motions of the other planets ; Uranus, discovered twenty- 
five years ago by Dr. Hcrschell, is placed at the other 
limit of the system. With a small mass and moderate 
eccentricity it has also the smallest of all the known in-, 
clinations; so that the formulas which had served for 
Jupiter and Saturn have been tnore thdd sufficient for this 
modem planet* ^ 

Ceres, discovered five years ago by Mr. Piazzi, having 
with a considerable eccentricity an inclination 10^ 38', 
must be subject to great and numerous inequalities. It 
appears, nevertheless, that all the astronomers who have 
laboured to determine them have been content with the 
known formulas, of which the dcvelopement docs not ex¬ 
ceed the products of three dimensions of the eccentrici¬ 
ties and inclinations. Those of fi^ e dimensions have been 
used in the M^caniqiic Celeste according to a tormula of 
Mr. Burckhardt. The same astronomer has since pre¬ 
sented the general and complete dcvelopement of the 
third, fourth, and fifth orders ; but this degree of pre¬ 
cision not sufficient for Pallas, of which the eccentri- 
city is greater than even that of Mercury, and the incli.^ 
nation 34° 38' is .five times as much as that of any 
antient planet. It is even difficult to conjecture what 
may be the powers and what may be the dimensions of 
the products which admit of being neglected; so that the 
calculations may be ao Jong,* and the formulas soVmpli- 

cated 


V 
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(died as to discourage geometers and astronomers tiie best 
Qualified to execute a work of this kind. 

Two years ago the Class of Physical and Mathematical 
Sciences of the Institute determined, from this considera¬ 
tion, to propose the subject for the prize to be distri¬ 
buted at the public sitting on the first Monday in Messi- 
dor of the year XIV. But the term having appeared too 
short, and the number of the planets being again in¬ 
creased by the discovery of Juno by M. Harding, of 
which the eccentricity appears to be still greater than 
that of Pallas, and the inclination of 13 degrees greatly 
exceeds that of all the other planets except Pallas; the 
Class has thought proper to propose the same subject 
again, with some modifications and a dopble prize. They 
accordingly invite astronomers and geometers to discuss 
completely all the }K>ints of this theory, with the omission 
of none of the inequalities which may become sensible; 
and as these inequalities cannot be well determined if the 
elliptical elements be not perfectly known, it is indis- 
pensibie that the concurrents should not confine them¬ 
selves to give the numerical coefficients of the equations. 
It is more particularly important to exhibit analytical 
formulas, in order that substitution may be successively 
made of more exact values of the mean distance, the 
eccentricity, the perihelium, and the inclination, accord¬ 
ingly as the elements shall become better known. The 
concurrents may even dispense with giving any numerical 
value, provided the analytical expressions be presented 
sufficiently in detail to enable an intelligent calculator to 
follow the developement and reduce them into tables. 

Another advantage will result from these general for¬ 
mulas; namely, that the planets Ceres, Pallas, and Juno 
being at distances from the sun so Uttl^ different that it 
can scarcely at present be with certainty decided which 
of the three is the nearest or the most remote : the for¬ 
mula given for Pallas may serve equally for the two 
others, as well as for every planet which may hereafter be 
discovered which shall have its eccentricity and tndipa- 
tioa within the same limits. 

Thi^Iass entertains the hope that tlw fffkmUott will 
appear pf sufficient interest to g^kmeters to th^ 

VoL. XV.—Nov. 180 G. Mm tp 
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Mitrate' of soda 
bums three 
times as long 
as common ni- 
trcy &c. 


Ilirdi' nests pf 
the East. 


Subterraneous 
passage or tun¬ 
nel in Italy, 
m^dc In the 
^fteentb cen¬ 
tury. 


to make «gc6TtIoilt propoftioned to th« difficulty of the 
subject. The prlz« which will be prociahned in the pub** 
lie sitting of the first Monday in January 1809 will be a 
gold medal of 6000 francs f jf250). 

The works presented must be written either in Frcri^-h 
or ID Latin, and will not be received later than October 
1, 1808. This term will be strictly attended to. The 
other conditions are as usual- 

Nitrate of Soda^ 

I^rofj^sor Proust writes to Dr. DolaniethcrL', that he 
finds the nitrate of soda an economical article for fire 
works. Five parts of the nitrate, one of charcoal and 
one of sulphur, afford a powder which gives a flame of 
a reddish yellow, of considerable beauty : and the mixture 
burned in a metallic tube, will last exactly three times as 
long as the same charge of common powder* 

The nitric acid in this combination is not decomposed 
to the samQ degree as that of nitrate of potash. Its 
gases are a mixture of carbonic acid, with a small quan- 
tily of gaseous oxide pf azote, and muph nitrous gas. 

The cheapest method of obtaining nitrate of, soda, 
WQuId no doubt be to use soda, instead of potash, to satu-r 
rate the mother waters. 


Examination of the Bird^^ Nests which are eaten in 

China^ and other Eastern parts. . 

The same chemist has examined the birds' nests of the 
East and finds them to consist merely of a single piece of 
cartilage, uniform in its texture. He boiled one in 
water, which became soft, but was not separated in its 
parts and what was still more remarkable, it lost only 
fqur hundredths pf its weight. 


hihterraneous Road or Tunnel^ made upwards of three 
Centuries ago {Journal des Mines^ Feo^ 1806}« 

* The'Marquis (de SalUces) Louis H. being desirous 
ncrcasing the commerce of the country depend^t qq 
lis sovereignty, undertook in the fifteenth century to 
oake an excellent rog^ in the valley of the Po,' whfeh 

liassing 


•CXi^IFlC MtWt. 

oTtT a BuouDtoiiij placed betide Mount Vito^ 
called La Traversetta, should lead into Dauphiny. 

But as this passage was surrounded by frightful preci¬ 
pices and was only passable for men on foot, he dug 
through the body of the mountain, a passage, which, 
without the assistance of gunpowder, was completed in 
less than fire years. This passage is 74 metres (about SO 
yards) in length, four in width, and about the same in 
height. 

The opening through this mountain has been attributed 
by some to the ancient Romans, at the time \vhL.n t^ey 
penetrated into Gaul; others hare ascribed it to the ce** 
lebrated warrior of Carthage, who made the Romans 
tremble, and was their eternal enemy. But it is certain 
that it was effected by the Marquis Louis II. The acts 
relating to several undertakings, composing part of this 
work, still exist in the archives of the former office of 
Secretariat of the interior of Piedmont, and Mr. Bresli, 
aub-prefect of the Arrondissement, author of Notices His- 
toriques de ia VilledeSaluccs, published at Turenne in the 
year XIll. asserts that he himself being occupied on the 
spot in clearing this passage from rocks and other obstft- 
des which had detached themselves from the mountain, 
observed on the right hand within the same passage, the 
engraved date of 1480, the epocha at which this work 
was finished. 



c 
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Method of conveying Carp and Pike to great Distances 

alive* 

f 

This method which is no less simple than easy, and Carp and Pike, 
which I am informed is also practised in England, is tnen- 
tioned in La Revue. It may be practised by any proprie* 
tor of ponds, and may afford a good return if used 
in situations where carriage may easily be had. The fish 
it is said, may be thus conveyed some hundreds of miles, 
in a state of life and health equal to what they possessed 
when first caught. 

Crumb of bread is soaked in bra 4 |,dy, and whcn^well 
swell^, it is used to fill the whole of the fish's mouth, * 
into which, half a glass more of the spirit is then to be 
poured". The fish remiuxas motionless and as if deprivecl of 

fife; 



ieiutTihc 

IUIb } jn whidi state it is to be wrapped ia fresh straw, and 
afterwards in a doth. 

In diis condition the fish may be kept or conveyed' to 
any distance for eight or ten days. When arrived at the 
piece of destination, they most be unpacked and thrown 
into a cistern of water, where they remain a quarter of 
an hour, or sometimes and hour, without shewing any 
signs of life; but at the end of Uiat time they disgorge 
very abundantly and recover their life and ordinary mo" 
tions. 

Horse-Chesnuts as Food for Sheep, 

Horse Ches- The fruit of the horse>chesnnt tree is collected in Saxony 
nuts for Sheep, fop feeding sheep, where it is considered as an wholesome 

food and a specific remedy against the rot. It is given to 
them in Autumn when the green food is no longer to bs 
had. The horse chesnuts arc cut-in pieces and distributed 
in the quantity of about two pounds and a half for each, 
and less for the Iambs. Sheep os well as cattle at first rc. 
fuse it, but greedily take it when custom has made it fa> 
miliar. They eat the prickly outside with satisfaction. 
There is danger in giving these fruits without cutting 
them in pieces, as they may stick in the throat and occa¬ 
sion the death of the animal. 

Mr. CUTHBEIITSON, No. 54, Poland Street, Phi. 
losophical Instrument Maker, and Member of the Philo¬ 
sophical Societies of Holland and Utrecht,has in the Press 
his Work on Practical Electricity and Galvanism; being 
k Translation of the most interesting Experiments con. 
tained in a Treatise published by him during his residence 
in Holland, with the addition of all such as have since 
been invented by Himself and Others; together with an 
Appendix, containing the most interesting Experiments 
on Galvanism. 


m 
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ARTICLE 1. # 

Facfs and •respecliji^ under IVater ^ 

and r'arwus Vartlculat^ relaihe to Szvimming-^ 6^Cm 
In a Lcifci fiom JIIousburgii, E^q, 

To Mr, NIClIOLSOxV. 

SiKj Walworth, Nov. 6, 1806. 

T«e perusal of your observations relative taSwim^ 
ming, in No. 58 ot ) our Journal, and the letters from 
your correspondent inserted in No^. 60 and 61, affinning 
that objects are visible to the human eye under water, 
which concurs not with your opinion, encourage me to 
state some lew facts relative to this subject, the result of 
my own observations. 

In high latitudes the sea is seldom transparent^ but 
within the tropics, and near the equator, the Ijottom is 
often visible in from ten to fifteen or twenty fathom»wa- 


On swimming, 
Rud vision un-^ 
dtr water. 


Great traespa^ 
rcRcy of the 
sea between 


tropics. £ot« 

ter, ■^ihen it consists of varlegatqd coral or white sand and sccnaf lyo 
■coral mixed. In xarious parts of the Indian - seas, 

Vot. XV.— Dec, 18Q6, N n ^ the 
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the bottom is discernible at the depths mentioned abore^ 
In the Mindora Sea I have seen the spotted coral at the 
bottom when the depth of water o^er it was twenty-fire 
fathoms; and hare often tacked ship on the edges of co¬ 
ral shoals, by the appearance of the bottom, in depths of 
ten and twelre fathoms. 

Thrauihorcan Swimming has ever been my favourite amusement. At 

with the face where the surf is high, and ships^ boats not pcr- 

undcr water mitted to land, I once had the imprudence to swim on 
w in shore through the surf, by way of diversion, and returned 

th|;ough it to a boat at a grapnel outside, which nearly 
cost me my life, being obliged to dive so frequently in 
" resisting many heavy surfs. I have always observed 

when the bottom was clear, and any object upon it risible 
when my head was above water, it was nearly as well per¬ 
ceived when my head was under water. At the islai^it 
Diego Garcia, where the water is very transparent in the 
harbour and at other places, I have frequently^ ^ When 
swimming under water, seen fishes darting about m Vari¬ 
ous directions, and every article on the bot|Qm' very 
plain. The legs and feet of persons standinaf iit' six or 
eight yards distance were always visible in ^car water 
- when my head was under it; and at disefttion easily 

taken hold of, by swimming under water to them with 
open eyes. 

I have always supposed that all persons pould sec under 
water, if timidity did not prevent them from open¬ 
ing their eyes during immersion; but must own that 1 
have been in company with persons who could swim, but 
could not be prevailed on to open their eyes underwater, 
afiirmiag that they could not, although they endeavoured 
to doit. Those persons who could open their eyes with 
facility whilst immersed, always asserted that they saw 
^ but not ob-objects in the water. Vision'under water is probably 
whVlc^them^**^’ confined to this element, for I never could distinguish 
•elves arc im- external objects, such as the sun, clouds, &c- but only 
mersed. confined rays of HgTit (in looking upward) were visible* 

Ihfants prob»- It is probable that most infants will float; I have deeti 
bly will float. oneW ten or twelre months old fall from a boat ihtb the 

water; the mother leaped in and rescued it, appl^v'ently 
witfa'out either receiving injury. The natives of China 


Ab far as his 
experience 
goes, all per¬ 
sons can see 
under water 
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thatliTe in boats do not;, however, trust to their children 
floating naturally, for they keep gourds fixed to their 
shoulders to prevent them sinking should they happen to 
fall in the water. This precaution seems prudent in 
China, the water in the canals and rivers here being of a 
very soft quality. 

Men who cannot swim, happening to fall In the water, Men arc apt to 
are certainly (as you observe) very apt to drown them- 
selves by pushing their hands and arms above water ; for Ing their 
a person cannot sink if the hands are kept under the sur- hands, 
face and a gentle motion performed by them. But I ckn- 
not avoid'observing that Doctor Franklin’s remarks re¬ 
lative to the specific gravity of the human body in salt and 
fresh water seem liable to some objections, if indiscrimi- 
nately applied to all persons, there being great reason to 
think the specific gravity of the human species differs 
considerably. The following instance appears to favour 
this opinion: In company with two friends, some years which 
ago, it was customary for us to proceed to the sea to shew that the 
enjoy the exercise of swimming; this was at Bombay in 
India; the gentlemen who accompanied me could both and ronsc-* 
swim, but neither of them had ever tried to float on the q^^ntly their 

•water w ithout motion. When swimming on their backs ]^oatfng,*^arc 
they were requested to endeavour to lie quiet without different, 
any motion of hands or feet. The ^est swimmer of the 
two could not float without using a little motion with his 
hands or feet, although he repeated the trial several days; 
when he lay without motion his head gradually sunk till 
completely under water. ^This person vias of short sta¬ 
ture, strong, and athletic. The other gentleman was of 
a spare make, thin, and delicate in constitution ; and at 
the first trial floated on the surface like a cork, without 
any motion of hands or feet; his toes, part of his feet, 
knees, part of his shoulders and head, remained above 
the surface, when every part of his body was at rest; 
whilst the stout gentleman could in no position float on 
the surface without a gentle motion of hands or feet.' It 


certainly apptoredtome evident that the specific gravity 
of *thesft.persona differed considerably. 

'' Wh^ the sun has»been obscured by clouds, or other- Particular ob- 


wi»9 siot^too powerful, 1 have frequently amused myself 

N n 3 by 


scrvatioQs re¬ 
specting the 
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by lying on my back without i^otion for considerable 
periods of time; sometimes lor half an hour, or longer, 
when the water was mild and smoothJ at such times I 
ha\e found a strong Hichnatjou to sleep, whnh induced 
me to iie no longer without rnotrori, for fear ot ranying 
this amusement too far. When floating on salt water I 
havcdlw'a}s observed the following ehect'» produced by 
placing the anus in various positions: 1st. When my 
arms were placed across my breast, the body floating iu 
the horr/ontal positK^n, face npwaids, in a shoittinie 
th%leet and legs sunk downward, until the body assumed 
nearly a vertical position; then the head frequently sunk 
so far as to bring the nose under the surface, but the <ace 
quickly resumed its former position above the surlace 
without using the lea.st motion of an} limb, Thtrbody 
alters its jvosiiion, sometimes, by tuining round from one 
side to the other w en the feet sink far below the sur¬ 
face, but soon rctuins to its natural tloahni^ position 
■wirh the baek undermost, the leg'* and feet at the same 
time ascendim; to the siufare as at first. With the hands 
laid across the breast tins icvolution of the body in float¬ 
ing on the sea has been reiterated often in the space of a 
quarter of an hoiu without mov ing a li ub. 

2nd. When the arms were laid clo^e along each side, 
OTer the bell} , or unt!er the back, tlic body w as liable to 
the same rev olut ions as ment’ornnl above. 

3rd. When the ai n s, were slief died in a perpendicular 
dircclion liomthc body, they always prevented it Ironi 
turningiuund by .*t hng on the water as levers to retain 
the body in its natural iioating position ; although with 
the arms in this position the leet sometimes descended 
considerably from the surface, but shortly after ascended 
to it again. 

4-th. To keep the body in the horizontal equilibnun], 
the arms were stretched backward beyond the head, the 
hands open and resting on the suiface of the water; the 
legs and feet tlien remained con tantly near the surface, 
the toes generally above it. On drawing the arm^ from 
this position gradually forwaVd to the perpeiidil^nlar dU 
recaon from* the body, the feet inclmed to 

descend fiom the surface; but so sooa as the aFms were 

moYed 
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moved more backward^ the to and part of the feet al- Particular'ob- 
ways ap; 3 earcd above water, tlieboJy continuing in per- 
feet etii-iUhrium, with the face and <o'’s above the surface, situation of 
the rhe'vl and kn vs t lose to it, \Viieu the water is not floating per- 
too cold, and the smfpce smooth, li would be an easy 

f 

matter to tail asl» % j) floating in (liis [)osition. 

None but (nose w’iio can swim above and under water 
will readily com,ireht'iid the groat pressure of the water 
npwarvl fud how easily it will support on its surface 
human bungs, whim it is smooth, vMthout any bioken 
water. For amusement 1 have gone into the sea lull 
dressed into d ep water, and by floating in various ways, 
as most convenicnf, taken off coat, waistcoat, opened 
the kiii<' buMon^ ot my smallclothes, taken them and 
stockings oil with equal case as on shore, and tinally 
pulled my shirt oil, swimming then with them to the 
shore. 

Swimming is ^ery easily acquired when a few good 
lessons are given. Seamen, and others who are liable to 
bemiicli on tlie sea, rivers, canals, k-c, should not neglect 
to learn tliis art. 

1 am, Sii^ 

VouV most obedient, 

and most humble servant, 

JAS. HORSBURGH. 


IT. 

On the Q/ia7iti/j/ and Vtlocilyof thr Solar ^lotion, % 

Wii.Li\M Hlu-ciiit., L.L.D, F.R,S, From the 
PhUosopkkal Tj ansailioHs jor 180 G. 

[Concludtd from p. 242 ] 

Remarks on the sidereal Motions as they are represented 

from Observation* 

j^S we have now before us a set of figures which give 
comple^^iew of the result of the calculations contained of the proper 
in the Aih Table, we inay«cxamitie the arrangements of the 

the stars^ and draw & few conelusioas from them, that 

will 
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fnvestigatioQ ^vill thro>v sojne light upon the subject of bur present 
of the proper inquiry. 

” first place, then, 'we have to observe iu Fig. 

that 17 out of tite 21 stars, whose motions are directed 

towards the north, are crowded together into a comoass 

of little more than 76| degrees. But this figure, as we 

have shown, is drawn from observation. We are con.^ 

scquently obliged to conclude, that, if these motions are 

the real ones, there must be some physical cause which 

gives a bias to the directions in which the stars are inov- 

ing ; if so, it would not be improbable that the sun, be* 

♦ 

iog situated among this group of stars, should partake of 
amotion towards the same part of the heavens. 

Our next remark concerns the velocity of the sidereal 
motions; and therefore we must have recourse to Fig. 2, 
where wc perceive that the greatest motlcuis are not con¬ 
fined to the brightest stars. For instance, the velocity of 
/S Virginis is but little inferior to that of Arctnrus, and 
cyceeds the velocity ofProcj on. Likewise the velocitiea 
of/3 Aquila3, a Librae, and a Capricorni, surpass that of 
Sirius; and an inspection of the rest of the figure will bo 
suiDcient to show how very far the velocities of Capella, 
Lyra, Higel, a Orionis, Atdebaran, and Spica, are ex¬ 
ceeded by those of many other stars. 

If wc look at the arrangement of the stars with respect 
to the direction of the solar motion, we find in Fig. 3, 
that a somewhat difierctit scattering of them has taken 
place; but still most of the stars appear to be affected by 
some cause which tends to lead them to the same part of 
the heavens, toward which the sun is moving; and the 
directions of the greatest number of them are not very 
distant from the line of the solar motion. 

^he whole appearance of this figure presents us witt^ 
the idea of a great compression above the centrb> arising 
from some general cause, and a still greater expansion in 
the lower part of it. The considerable projection 
few sUrs on both sides, is howeve/a plain indication ^ 
the compressing or dilating dai^se does not act in their 
directions. « 

When the velocity of the* stars, - repr^Bcnfe^ in the ^ 
same point of view in Fig. 4} is ewi^ed, wo find a pai^^ 

ticularity 
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tlcalarity in the direcifon and comparative velocities in the inircstlgatloa 
*large8t stars that must not be overlooked. Four of them^ of the proper 
Rigel^ aOrionis, Spica, and Antares, have a motion to- ^ 

^ard that part of the heavens in which the solar apex ' 
placed, and their motions are very slow. Three other 
stars of th& 1st magnitude, Arcturus, Procyon, and Si¬ 
rius, more toward the opposite part of the heavens, and 
their motions, on the contrary, are very quick. 

The direction of the motion of Alclebarau, compared 
with its small velocity, is no less remarkable; and seems 
<0 be Contrary to what has been pointed Out with th^ 
three last mentioned stars; we shall however soon have 
an opportunity of showing that it is perfectly consistent 
with the principles of the solar motion. 


The Solar Motion and its Direction assigned in the first 
Part of this Paper are confirmed by the Phenomena 
attending the observed Motions of the 36 Stars- 

An application of some of the foregoing remarks will 
.be our next subject; and I believe it will be found, that 
in the first place they point out the expediency of a solar 
motion. That next to this they also dire,ct us to the 
situation of the apex of this motion : and. lastly, that they 
will assist us in finding out the quantity requisite for giv¬ 
ing us the most satisfactory explanation of the pheno- 
plena of «the observed proper motions of the stars. ‘ g 
In examining the second figure, it has been shown that 
no less than six stars of the first magnitude, namely, Ca- 
pella^ JjyjrsL^ Rigei, a Orionis, Aldebaran, and Spica, 
have less velocity than nine dr ten much smaller stars. 
Aldebaran and a Orionis indeed have so little motion that 
there are but three stars in all the 36 that have less. But 
the situation of these bright stars^ from their nearness, 
must be favourable to our perceiving their real motions 
if they had any, unless they were counteracted by some 
general cause that might render them less conspicuous. 
Now to stippose that the largest stars should really bave ^ 
the Smallest motions, is too sirtgular an ''opinion to bb 

it follows, therefore,' -ikt the apphrefitt^ 
of itan Udwlnf^to 
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cfttiso^ which rcad&ri» icast s^ipe pari-erf thdr real 
motion invisible to us. But when a solar motion is intro-f 
doced^ the parallax arising from that caus^ will com¬ 
pletely account for the siugulauty of these slow motions. 

If the foregoing argument proves the expediency of a 
tolar luolion, its direction i& no less evulenily pointed 
out h\ it. For if the parallax occasion ’ hy the motion 
of the sun is to explain th« aj)]a^ian tliat have bee*" 
lemarkeilj il will follow, that a direction in oppOiitioa t<» 
the niolioa orAEC(uui'‘n will ar^- 'r that ciid'^ t r.ios 
^atisfattoi'' i iu^er. liiat ronipress *n iusi uce, 

\v incli hi ‘Ktd v\ the ^ of the stars 

moving ^ SI .r tli > ui ' nev »*' and which is so 

fOiiiplt» 'v d<' uinti hy a paraiiacii niodou arising 
fio .ot , ' M suru points ou^ the dircrtion 

winch n o ru ^e mi or(h ured tclhisre- 

A 

ijuiicfl p^n * ’ 'J'i ev! 'imou of the mo* 

(*oii-tha* ' [ v>' i io the lonner is evidently 

owii to d motions, wh' H in this du 

reHi » lino ' iih the ri iof -hestais; and as 
in L 'lotiiiti t ^' f* la *tjons er thv- diiicr- 
en s ])c a lu ^ d* nc 'md .lal irofion&j so here 
til* * I nl ‘le 

t St j ha\»Hg k S'lie me ‘on, are not 
^iLcl c. tan ^ f* ^he cou-pie«sion or expansion, 

w hieh'H L** u'fO' !i!‘ rest, is crfcctly explained; for a 
paiitli, ju, in the irt^tion of the motio^p ot Arc- 

tnias, Cell. lia»t oeuoct'in IcngthouLng or shortening the 
IK'rpeudicular distance to \ ‘ ich a star may move in a 
wde d ''cti' i. 

I have only to add, that the small velocities of Rigel, 
R Orlonis^ Spica, and Antares, in d, as as the 
great velocities of Arcturiis, Procyffli, and Sirius, point 
out the same apex which in the first part of this 
has already been established by more extended .coeipur 
tations.^ ^ v 

'i'he ca-se of Aldebkran, though seemingly contrary tp 
what has been shown, confirms the bame conclnuofiff^t 

« t * 

Chis wiU appear by considering that a star, ;noving to* 
ward the solar ape|||||With a groateyr real motiol^^ tbi^ 
par^ia^ticoo^ must^con^uo i^pveuUy n^vo l«]kItlf. 

' i real 



rdil tftfectiunbut should a star, suck Aldebaran, 
move toward the apex with less velocity than the paral¬ 
lactic motion iJfc^uch opposes it, tfiere will arise a cliange 
of direction^ and the star will be seen moving toward the 
opposite part o/ the heaveus- 

Trial of thr Mclhod fo obtain fht Qiiantltii of the Solar 
Mdum bf/ds Hnnli umon^ tit i>nh?eal Vetotities. 

^r(''rdir to the comlUioii’. tha taw' ’ explained, 

. il • ua^icn n* v bt innd^' -ith a Vi »v of ‘Ci. hzingtl'e 
V Satities of rtie snii he *ar u Otiofii" ^ a ' the le- 
svtU of it Mil liovt ti^at l!u' ^ Mpialit) wdl be 

i I)*,Moed vch'i -> !iu)‘ioii IS ’ ,? 0 d 23 O, It will 

i)i/le'i b* i-'ieii bia? so 1) an intr^asi ol i us mo¬ 
no,i as w ,0l ’ ‘ n 'tai m Uli i ‘ss^ an/i 1 with 

more vt'Io* iry i.iai 'at v hu h th* nif iilatii . -.Mgns to 
the sun ; thi^ • * f)i the Ir'uts to w Inch 

the solar motion ng\r not to lome np, if'^^'inle d it 
should hoi*' a I iuk * lank amo ^ ^real relocities. 

On the otle i d, by « hbniiar ^ali niabon o* the ''elo- 
uties of the st. nx and the sun. it appeus that a 

solar motion ji ,Uor 751 \vill ...ake then eijiuil : »^nd 
that a diiiunutiM . of this mo(io^ not exceeding t* ,01 
would give us IP s *.rs moving at a latethan tlic 

6 un, and only 17 faT ng sliort of us vlUkU^. 'this con- 
fieqiicutly fixes the otliei iiinit to which the solar motion 
ought not to be depressed. And tlins U -'‘'a-^ oy this 
method, that the quantity we are dcaoons as^.ntain* 
ing, is confined within very narrow bounds, and that by 
fixing uport a mean of tho two limits, we may have th© 
rankjff the solar motion true to less than 

Ccdtulatiom for in,vnstigating the Ct^equentes arising 
from any proposed Quantity of Solar Moiidn^ and for 
delineating them by proper Figures^ 

> w 

1 * * 

• Before examiae the reel mditlQffls of stars 

wbfohit ertll ‘jher^essary to admit in eoiMflt^ocnc^ d( a 
f iron motion, it tviU be coi©baieiit to Imre them 

rep resented in t#o j^area that #e ma3e aeej^heiriHti&nge. 
Vot. SrV.— Dec. 1600. O o ment 
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iMMigMiM smt MdJKtnsti Mtd ajj H of ^ rajMiw 

aotioo «rS»e v’JI obtige us to fix npou ^ (^4 ^b quantity, 

(tifi. we ■&«!{ take tb« motitMithat has b®« ascertainq^ *<> b* 

long to the middle rank uf the siderer} reloeitiM for a 

pattern. The resojt of the nooefsary calcnlatioBft is si 
follows: 





« .- 

w 

A , 


- * « - - - 



► ~ s 

Ksioeft. 

^ ” 

. ^ftrsillactie 

. . .1 ’ , 

Reit 

' 

PasalLuEtic Aa^Lc, 

A 

Velocity. 

<» 1 

Sun ,•«••... 

o'iooooa 

1"U6092 

A / 4t 
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np 1 

1 461219 

Altair. 

0,646 44 

1,071042 1 

40.48. 4 

*>f\ 

1574131 

li^ulus «... 

0,75095 

0,706833 

17.43.3.3 

np 

1016113 

/SLeonis ««.. 

0,68003 

0,443842 

54.10.14,5 

np 

665763 

STauri. • • *. 

, 0,73063 

0,633317 ] 

2. 5.15,5 

”t 1 

919976 

Fomalhaut. • 

0,66693 

0,383414 

13.2^4. 5,5 


575121 

dcCygni. .... 

0,46516 

0,529503 

0.18. 2,2 

np 

817204 

^L^astof • . •.. 

0,56841 

0,474647 

11,30.32 

np 

919293 

«eOphiuchi .. 

0,35202 

0,290934 

8.23.43 

nf 1 

581869 

aCorona^ . . • 

0,23427 

0,370580 1 

37.21.17 

Hf 1 

741160 

aAquarii . • - [ 

0,35743 

0,756754 i 

4.38.19,3 

nf 

1513508 

A^ndroincdae { 

6,55389 

0,464035 j 2.33.34 

nf 

928071 

ctSerpeniU • * | 

0,38655 

0,598458 1 

6..38.54 
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nf 

1468530 

ttHjdive * .«« } 
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np 
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15. 4.29 

np 1 
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nf 
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nf 
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MOTXOV. 

^ By the contentis &f this Table^ F% 5 ia4nMvfi 
moLtu contained in the third column and the angles of the 

tun, fourth ; the scale of it is that of the 5th and 94figures; 

and it represents the directions and angular quantities of 
t!Tc Tcal iTH>tions that are required to compound wttitjii the 
•parallactic effects of the second column, so as to produce 
those annual proper motSons 'which arc established by 
observation. 

Fig. 6 ii^ drawn on the reduced scale of tbe^d and 4th 
figuras. The lines makethe same angles with the direc- 
tior of the solar mption as before, but their fengths arc 
in the proportion ef the Tclodiics ceatahied in the last 
oolamm 


Jlcmarks that l&ad to n necessary Exumtnation^of ihe 

Cause of the stdereal Motions, 

The first particular that will strike us wben ve cast 
our eye on Fig. 5, is the uncommon arraiigtoientbf the 
stan». It seems to be a most unaccountable cirCuUistbincu 
that their real moliOQs should bu as represehted in |hat 
figure; indeed, if we except only ten of the stkrs, 
rest appear to be actuated by the same infiueni:j|pM|», 
Itkefaiflfful companions of the snn, to join in diremng 
their motioiis towards a similarly situated payt df the 
heavens. 

This singularity k too marked not'to deserve' an eta- 
ruination; for unlbss a cause for such pecnliai^ directions 
can befhown to exist, 1 do not see how we chn reconcile 
them with a certain cqilal distribution' iMuatimis, 
quantities^ and motions, Vhich iOinr:px^e»edtt!nt^ 
seems to demand. 7n ord6r ^0-pebCtvdIlB 
into this intiicate subject, we shnU ^llfer^l yiqw of 
the causes of the motions of cclhMle.1 boiBes« 

Amotion of the stars may Spdbr their mu¬ 
tual gravitation toward each ffom'Wn 0ir4gixial 

projectile foircdin|ires»ed u{»(M tkeih. Thesd 
are knoWn ailUrbi'bdd^ 

vlnfi 

; Wert their> ttfira* i , 


It, - 
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ii 0 W^ wle^me cm show that lU influencAwiU tend to 
make them go toward a certain part of the heavens rather 

other* Let us examine bow these causes are 
actinf.in^e solar system. 

* Tlic projectile motions hf the planets, the asteroids, 
and the satellites, excepting those of the Georgium Sidus, 
are all decidedly in favour of a marked singularity of 
direction. We mfty add to them the convet of the year 
whose regular periodical return in 1759 ims suili- 
ciently proved ^ts permanent connection uitli the solar 
system- Here then we have not less than 23 varuus 
, bodies belofigiag to the solar system to sho ^ th at this 
cause not only can, but in the only case of which we 
have a complete knowledge, actually does influence the 
celestial motions, so as to give them a very paiticular 
appropriate direction. Even the exception of the Geor¬ 
gian satellites may be brought in confirmation of the samo 
peculiarity; for though they do not dnite with the rest 
of the bodies of our system, they still conform among 
each other to establish the same tendency of a similar di. 
rection in their motion round the primary planet. And 
thus it is proved that the similar direction of the motion 
of a group of stars may be ascribed to their similar pro- 
|e<StUe motions without incurring the censureimpro- 
babilijty^ 

Let us however pursue the objection a little farther, 
and as we have shown that the celestial bodies of the 
fiolar^ system actually have these similar projectile 
tjou^, ^ be require^ th^t wo should also prove that 
the st^ >a|e them I^ewiae; since the appearances m 
Fig.^d a^t)^w^he looked upon as merely thecon- 

motion- To thM J answer, 
Ihat motion, and allowing the ob- 

aervatioii^ of on the proper motion ot the 

ataw giro, us dirocUon^and angular quantity of 

t^eie mufloiis, ^vfiB thra the same SAiaUaiity will equally 
rfipaa^ fo Iw aiccointad for* my ,ei^amination of 
Fif* 1 and bfc,hi^^|>een ahowa that W!» <pfht to atcriba 
tile OTiUardirectiom of tp aomeTpby- 

which also ou 

iiotioiai %uvca 

. *1 mf 
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• 

t fiiay be said to to tbc actual state oftfcc 

mou!^ * P>*oot‘ of what has been advanc^, with respect 

&un. the similttrity of the directiotts of projectile molioii^ 

HaTinj; thus examined one cause of the sidefcol rao« 
tions, and shown that as far as we are acquainted with 
its mode of acting in the solar syste^i, it is fatqurable to 
a sitiiilariy of direction; and that mot^oTer^ if \re ascribe 
the motion of the stars to it, we have also good reason, 
from observation, to believe it to be in favour of die same 
similarity ; wc may Iti the next place proceed to consider 
flu mutual gravitation of the stars toward each other. 
This is an acknowledged priftdple of motion, and the 
$ of ?fs exertion being perfeedy known, w© shall in 
this inquiry meet with no difficulty relating to its direc* 
tion, which is always toward the attracting body. - 


Consideratto77 9 of (he afirtK^ve Power required for a 
siiffincnt Velocity of ihe sidereal bottom* 

As attraction is a power that acts at aH dikances, we 
on^t to begin by examining whether the motions of our 
stars can be accounted for by the mntua! gravitation of 
uelghbonring stars toward each other, or by a perio^i- 
cal binal revolution of (hem abCaf a common^ centre df 
griivlty; or whether we ought not rather to have 
cottlse to some very distant attractive centre. l?bis may 
be^ecided by a cattufation of the ^ects arising from 
laws ikTordifig to which the ntlhclp|l^or attraefipn it 
kitown to let. For inrstance, lot tS^’^and S^ins lie 
two wqtral bodies placed in the ino^ iituatk^ 

to^permita mutual appvoadh by attrae^on/: ts« kit 

them be wiffiont projectile motions, 
other stars which might tin'pedfe' fteh* 
each other, by opptMte atttketiohs^ 
tion, thC'^ace over which one of tbikk V<hlW move In i 
yew, were the maftet ofbbtS^ofl^^^'lh^ M 

attractive csentre, wodid be less fhAn^^^five^fhohsaiifl 
booth partof a ^ 

by ftwcyeiiJt tlicf®»tnhee 'an® 

bsTalfax of the wbdic imbit W Ibis'lbw lb ' 
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TB» prares eridesskly that Bwre attraction of InvcttigotUn 
ato^litiouFiaf stars acting upo* eacli ^jther canncrf be tbe 
cause of tbe sidereal motions that have been observed* sun. 

In tihe c%ae of supposed periodical binat revolutions of 
stars about a comnsmi centre of gravity, where conse. 
queatij projectile motions mart be admitted, the united 
power of the connected stars, provided the mass of either 
of them did not greatly exceed that of tbe sun, would 
foil very short of the attraction reqaired to give a suffix 
cient velocity to their motions. The star Arcturus, for 
example, which happens to more, as is required, in,^n 
opposite directum to tbe proposed solar motion, were it 
connected with tbe sun, and had the proper degree of 
necessary projectilo motion, could not describe an arch 
of l" of its orbit, about their common centre, in less 
than 102 years ; and though the opposite motion of the 
sun, by a parallactic eilect would double that quantity, ft 
still would fall short of the change we observe in this star 
in the course of a single year. 

Other considerations are still more against the admis¬ 
sion of such partial connections; they would entirely 
oppose the similarity of the directions of the sidm-cal mo* 
turns that have been proved to exist, and which we are 
now endeavouring to explain. 

Let us then examine in what manner a distant centre of 
attraction may be thecanse of the required motions. By 
admitting this centre to be at a great chstance, we shall 
have its influence ^tended over a space that will take ia 
a whole group of sforft, and thus the similar directions of 
their motions will he account d for. Their veiockies 
also may be ascribed to the energy of tbe centre, whi^ 
be sttfficiontly^reat for all the purposes of the re- 
mutious. A eircumstanc , however, attends the 
directions of themations to be explained, which shows 
tliat a distant centre of attractiw alone wUi not be fiuffii- 
iriant; for these motions, m wo may see in Fi^. 3, though 
pretty similar in their directions, still are diverging; 
rAwees if they were sokiy caused by attiaction, they 

toward tbe attracting centre, and pSint 
out It i9^duqw£|»re eridopt Oiat projeetyb 

»e(S<ui8 must be with atiraot|oB, «ud that the ^ 

motiostf 
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motions of the stars when rf^ulatcd in this manner^ are 
not unlike the disposition by which the bodies of the sohia^ 
system are governed. If we pursne this arrangemept^it 
will be proper to con^dder the condition, and »pttobable 
existence of such a centre of tJattraction. 

There are o ways in whifeh a centre of attraction, so 
powerful as the prcfsent occasion would roqt^Ve, may be 
constructed: the most Simple of them would be a single 
body of great magnitudi ; this may exist, though^ we 
should not be able to peiceiveUby any buperiority of 
Ip0jic^ for notwithstanding it might have the Usual 
starry brightness, the decrease of its light arising from its 
great distance would hardly be compensated by the size of 
its diameter; but to have recourse to an invisible centre, 
or a( lea'-t to one that cannot be distiiigni&hed from a 
star, ^^ould b*' entirely hypothetical, and, sucK, can¬ 
not be admitted in a discussion, the avowed obj/?ct of 
wdiifh Ts to prove its oMsioncc. ^ 

The second wpy of the construction of a ?ery poMH 
fo’ centre, may bo joint aLti.u turn of a great uunibwRa 
uiuttdinto one condensed group. * 

The aCitual existence of such gioups of stars has al- 
rcad\ been proved by observaflon^ made with my large 
insti umcnis; many of rh >sc objects, which were looked 
upon as nebulous patches, having been completely ro- 
solved nito bUri by my 4U and 20-feet telescopes. ■P'ltM* 
instance^ the uebula discovered by Dr, Halley in the year 
1711, in which the disco\erer, and other observers after 
him, have seen nt) star, 1 have ascertalrod to be a globular 
cluster, containing, by a rough calr^iili;a1^on, probably wot 
li‘ss than fourteen thousand’ starR.“^ ’’Prom tij^ known 
laws ol gravi'atioj], we are assured tbit this cpster 
hn\oa vei} powcrlul attractive Centre of gmi^, 
may bj able ^to keep many far distant celcfiiai bpdie^ln 
control, ^ 

But the composition o|Laa altrsmtlTe nerttre is not 
limited to one such cluster. An tinion of ^any of t^eip 
will form a still more powerful cc?n4re of gravitatUm, 
whose iniiuence may extimd to a*; whole regioi^tof 
terecl slars. To prove thatl iiy|^o^fire)y from^jj^servair 
tiwsj I &ball inention that 4j0c0rmsA br 
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Mr. INfessier in the ycdr 1781, is. by the same instru- 
monis, also i)roved to consist of stars; and tiioiii^Ii thej 
are secmin;;ly coin[)ressed iiitoaiuuch .siiKiller s|)ac(‘, and 
have al'io the appealanee of smaller stars, wo may fairly 
j)resu'ne that these eirt mnstances are only iudieafious of 
a gieater distance, and (hat, being a gIo])uUtr cluster, 
])eifect!^ resembling (he forinci, fiu' distance being al¬ 
lowed bjr, it is proi)abiy not les'^ lu h in tlie lutmber ot'its 
component s. 'i'he distanci' ol these ( wo ciiiiters fi oni 
eaedi other is less than I'i d giee", and we are c^ rta'm llnit 
soiiieu In-re in the liiu' j tliese t vw) groups there must 

bi‘ a ( entri' oT gravitaMon. far snpejior'm energy to th‘ 
single p()\’ er ol attraction that can In' lodged in o^Mier of 
the clusters. 

I ha'v e selected the->e tv\ o remar k able object > mereh for 
(heir situation, w hidi is \ ery near tlie line of the diu-< lion 
of the solar motion ; but werr- it neces^aIy to bring f.ir- 
ther proof of the i‘\isteiice o( combined .i1 (faction^, the 
numerous ohjetts of wliieh 1 lia\e given catalogues* 
■would am[)ly furnish me with argunieiits. 

If a still more powerful but iiune diilused exertion of 
attraction sliould be required than what may be found in 
the union ofelasters, we ha\e luiiulreds of thoiisaniK of 
.stars, not to say millions, contaim-d in veiy compreSM-d 
parts of the milky A\a>, some of u huh have already bet‘n 
pointed out in a tormer paj)er r. Many ol these im¬ 
mense regions ii'ay well occasion the sidv-rea! motions w'O 
are reipiired to account for; and a similarity^ in the di¬ 
rection (»fthe^e mt)tions will want no illustration. 

With regard t o t he sit ua(ion of the condensed parts of 
the milky w ay , and of the two clusters that have been 
mentioned, we must remark, that the seat of attraction 
may be in any part of the heavmis w liafsoever ; for 
when projectile motions lire given to bodies that are re¬ 
tained by an attractive centre, tlicy may have any direc¬ 
tion, even that at right angles to its situation not 
excepted. 

• Phil ,Trans, for 1786, page 457; for 1789, page 21 %; for i8oa, 
page 47 

f Ibid, for i8oa, page 495. 
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la^Migatlon It will give additional force to the argnmeil^ I have used 
m>tion for the admission of far distant centres of attraction^ os 

•MO. well as projectile motions in the stars that are connected 

^ with them, when we take notice that, independent of the 

solar motion,, and setting that entirely aside, the action 
of these causes will-be equally required to explain the 
acknowledged proper motions of the stars. For if the 
•ttn be at rest, then Arctiirus must actually change its 
place more than 2'' a year, and consequently this and 
many other stars, which arc well known to change their 
situation, must be supposed to have projectile motions, 
and to be subject to the attraction of far distant centres. 

Determination of the Quantity of the Solar Motion* 

If 1 am not mistaken, it will now be allowed that no 
objection can arise against any solar velocity we may fix 
upon, for want of a cause that may be assigned to act 
upon the sun, and many stars, so as to account for their 
motions, and similar tendency toward a certain part 
the heavens ; we may consequently proceed InWammitt|( 
whether the quantity that has been assumed for calculate 
ing the contents of the Xlih Table, will sufficiently com« 
up to the conditions wc have adopted for directing our 
determination. 

In Fig. 6 we have the velocities of the 36 stars dcline-* 
ated, and by examining the last column of the Table 
from which they are taken, we find thut the parallactic 
effects arising from the proposed solar motion require the 
velocity of 18 stars to exceed that of the sun, and exactly 
the same number to be inferior to it; so far then the 
rank which has been assigned to the solar motion is a 
perfect medium among the sidereal velocities. 

If wc examine In the next place how this motion will 
agree with a mean rate deduced from the velocities in 
the above mentioned column, we find a S6th part of thei 
Slim to be 11Q6550. A solar motion, therefore, 
agrees with this mean rate will differ from one assigned 
the^middle rank no more than O",070558; and, on 
count of The smallness of this quantity, the cal9||j[atioDi 
required to lessen it, by some Uttle increase of solar 

motion, 
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motion, might well be dispensed ^with; but if we were investigation 
desirous of creater precision, the secondary purpose, pr^iwr 

next to be considered, would rather incline us to an op- 
posits alteration. 

The great disparity of the sidereal motions, which ha*; 
been mentioned as an incongruity in the first part of thi« 

Paper, and has more'evidently been shown to exist when 
we examined the representations of these motions in the 
3d figure, is the next point we have to consider in the 
effect of the solar motion. Let us see how far we have 
been successful in lessening the ratio these velocities bcaf* 
to each other. The last column of the Xth Table con¬ 
tains them as they must have been admitted if the sun had 
beejj at rest. The proportion of the quickest motion to 
the slowest is there as 2501C21 to 103036; and the 
velocity of one is therefore above 24 times greater than 
that of the other. 6ut in consequence of the solar mo^ 
tion w'e have used, the two extreme velocities are reduced 
to 2902716 and 395212; which gives a proportion of 
less than 7 f to 1. 

If the quantity of the solar motion were lessened to 1", 
we might bring the ratio of the extreme velocities so low 
as 6 to 1; but as the middle rank has already given it a 
little below the mean rate, I do not think that wc ought 
to lower it still more; so that when all circumstances 
are properly considered, there is a great probability that 
the quantity assumed in the last calculation may not be 
far from the truth. It appears, therefore, that in the 
present state of our knowledge of the observed proper 
motions of the stars, we hare sufficient reason to fix upon 
the quantity of the solar motion to be such as by an eya 
placed at right angles to its direction, and at the distance 
of Sirius from us, would be seen to describe annually an 
arch of l"5ll6992 of a degree; and its velocity, till we 
are acquainted with the real distance of this star, can 
therefore only be expressed by the proportiom^ number 
•r1116992. 

^ Concluding Remwrkt and Inferences. 

* 

yft hciye now only to notice a few remarks that may be 

P p 2 made^ 
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maitej hy of objection to the solar lOoUoil I Kara 
mo^oa upon. If the quantify of this motion is to be as*. 

signed by the moan rank of sidereal Telocities, it jnay be 
asked, will not the addition of every star, whose proper 
motion shdll be ascertained, destroy that middle rank, 
which has been I'Stablishcd ? To thb I shajl answer, th^t 
fulpre observations may certainly afford us inore exten- 
BiT,e information on the subject, and even show that the 
solar motion should not exactly hold that middle vank^ 
which from various motives we have been induced to 
to it; but at present it appears, that -according to 
the doctrine of chances, a middle rank among the sidereal 
velocities must be the fairest choice, and will remain so, 
unless, what is now a secondary consideration, should 
hereafter become of more importance than the first. 
That this should happen is not impossiblo^ when a gene¬ 
ral knowledge of the proper motions of all the stafs of 
the 1st, ^d, and 3d magnitudes can be obtained ; but then 
the method of calculation that has been traced out,in this 
and the former Paper, is so perfectly applicable to a 
new lights observation may throw upon the subject, 
a more precise and unobjectionable solar motion c 
ascertained by it with great facility* .Hitherto we 
that a mean rank agrees sufficiently with the phe»|Mnena 
that were to be explained: the apparent velocities of Arc- 
turus and Aldebaran, without a solar motion for in¬ 
stance, were to each other, in the IXth Table, as 208 to 
12; our present solar motion has shown, that when the 
deception arising from its parallactic efiecl is removed by 
calculation, these velocities are to each other only as 179 
to 85, or as 2 to ]. And though Arcturus still remains 
a star that moves with great velocity, yet in the Xlth 
Table we have 4 or 5 stars with nearly as much motion'; 
and 4 with more. 

Our solar n^Qtion also removes jdecopfion by which 
the motion of a star of the consoquenceof a.Orionis is so 
concealed as hardly to show any velocity; whereas by 
computation we find that it really moves at a rate whicl^ 
is |ulty equal to the motion of the sun. / 

1 must now ^bbserve, that the r^ult of cafeolations 
fQaBd^4 upon facts, su^h |8 jmuyt Admit the prpper 

motions 




ippt^nfl pf tHe stars to be, should us some useful ip- investigation 
formation^ either to satisfy the ip^uisitire mind, or to the proper 
lead us on to new discoveries. Th^J jestablis^mont of the ^ 

solar motion answers botl? these ends. We have already 
seen that it resolves many dii^cultics relating to ,the pro¬ 
per motions of the stars, and reconciles apparent contra- 
dicHons ; but our inquiries s^hoiild not terminate j|>ei:e. 

We are now in the possession of many concealed, na¬ 
tions, and to bring them still more to light, a^^d to add 
new on ‘s by Xiitnre observations should become the con¬ 
stant aim of every astronomer. ^ 

This leads me to a subject, which though not new in 
will henrofortli a'^^umea new and promising aspect. 

An elegant outline ofit has long ago been laid before the 
public in a most valuable paper on general Gravitation, 
under he torm ot “ Thouglits” on the subject**^; but I 
b dievc, tioin what has be m said in this Paper, it will 
now be lound that we are Within the reach of a link of 
the chain which connect;* the principles of the solar and 
^ideieal motions with those that are the cause pf orbitual 
ones. 

A discovery of so many hitherto concealed motions, 
presents us with an interesting view of the construction 
of that partot the heavens which is immediately around 
us. The similarity of the directions of the sidereal mo¬ 
tions is a strong indication that the stars, having &ueh 
motions, as well as the sun, ^are acted upon by some cop- 
necting cause, which can only be attraction; and as it 
has been proved that attraction will not explain the ob¬ 
served phenomena vHhout the existence of projectile 
motions, it must be allowed to be a necessary inferenoe, 
that the motions of the stats we have examint^l are go¬ 
verned by the same two ruling principles which regulate 
the orbituaJ motions of Ahe bodies of the solar system, 
it will also be adsuittod thatwc may justly in.ve^t the in- 
lurenoe, and from the operation ocf these causes ia our 
system, conoLitde lAat tb^ir influence jtpoii>ti)e sidereal 
viotionB wUlitcndita produce a simtiar ^ect; by^which 
means the probable motion of the sun, and of the stass in 

• Sec the 
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^ IftreBtigatioR orbits, becomes r subject that may reccireibo o^istan^ 

the pro^r of arguments supported by observaiion, 
motion ox tne i/>« n 

What has,beep said in a paragraph of a former Paper, 

where the sun is placed among the insulated stars *, does 

not contradict the present idea of its making one of a 

very extensWe system. On the contrary, a connection 

of this nature has been alluded to in the same Paper+. 

The insulation ascribed to the sun relates merely to a 

supposed binary combination with some neighbouring 

star; and it has now been proved by an example of Arc- 

tows, that the solar motipn cannot be occasioned or 

accounted for by a periodical revolution of the sun and 

this or any other star about their common centre of 

gravity. 



III. 

ilxplanaiion of a common Impurity in the Nitr&te of 
Ammonia^ which interferes with the production of 
Nitrous Oxide* By Mr* John Sadler, 


Unexpected 


In 


attempting to procure nitrous oxide from nitrate of 


ebullition and ammonia by heat, it has frequently happened, when 1 cx- 
«pansion of^ pected the salt to be at the point of decomposition, and 

nitrous oxide about to be formed, a violent ebullition has 


ammonja. 


taken place, and dense white fumes^have been disengaged 
so rapidly as frequently to burst the retort. When first 
I observed the fact, I imagined too great a degree of heat 
had been employed, and the nitrate of ammonia rapidly 
sublimed and carried over with the nitrous oxide. In my 
subsequent attempts I endeavoured to guard against the 
possibility of falling into the same error by increasing 
the heat gradually and interposing a plate of iron between 
the bottom of the retort and the furnace when 1 sup. 

It did not arise intense; yet, notwithstanding these 

from erccbs of precautions, the same rapid dis^gagement of dense white 
beat. 


See the note Phil. Trans, for i80S> page 478.^, 
Phdt*]^ans.for xSosj page 479. 
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Tapours Vook place, and con^nued for a considorabln 
time after the retort had been removed from the lire. 

The residuq in the retort scarcely ever exhibited the same 
phenomena upon being hgaia subjected to the same treat¬ 
ment; but nitrous oxide was always produced without 
any farther trouble. 

Having frequently procured nitrous oxide without any Suspected iiqe 
of the phenomena I have described, I suspected the ni- 
trate of ammonia I had been operating on was impure. 

I made an examination of the salt, and found it contained 1*^ murJat* 
a portipn of muriate of ammonia. To ascertain wh*- 
ther the muriatic acid had been.the cause of the rapid 
disengagement of white vapour, I took a portion of the 
same kind of salt 1 had before made use of, and freed it 
perfectly from muriatic acid by means of nitrate of silver. 

Tha purified salt 1 introduced into a retort, and pro¬ 
ceeding in the usual way, obtained pure nitrous oxide 
without any of the dense white vapour. 

To assure myself the presence of the muriatic acid had Proof by direct 
been the occasion of the facts I observed, I made some 
pure nitrate of ammonia by the direct combiuation of / 
pure nitric acid and carbonate of ammonia. 1 took two 
portions of the solution, and to one of them added a so¬ 
lution of muriate of ammonia. The two solutions were 
then crystallised,' an equal quantity of each salt was ex¬ 
posed to the beat of an Argand lamp, in glass retorts 
communicating with the pneumatic trough; the retort 
containing the compound salt gave out very rapidly a 
dense opake elastic fluid similar to the white vapours 
first described ; after a short time the evolution of gas 
became considerably less abundant, and the interior of 
the retort became clear; the receiver was then changed ; 
upon examination, what came over now was i^earlypure 
nitrous oxide. 

The first portions of the gas evolved, that is the opake p,.opgr^j„ of 
gas, had the following properties: the op^kc ga« 

Ist. It remained opake after being passed through cold obtained uom, 

. * / ® the impure 

water. ^ 

3nd. A slip of paper coloured blue by tincture of , 

turnsolgbTwhen immersed in the gas was changed to red. 

3rd. It is not iaflamtnable. 

4t)i 


\ 




Pure nitrate 
givCT tni;cli 
more of the 

OTide, 


Fartlier expe 
nnients still 
wantiug. 


4th. A Jightdl ftf 

ioMerst^n ifi^ it. 

Stfa. It hhis a dtftalfreleaiblt! ilcidtildiis t'ftsfe, bHA 
9ntdl, in which the pCeQliUf oidouV of nitrO-^nifx'iAti^ ftdidl 
gas is perceptible* 

6th. An equal bulk of water did n6f ^ccih totfiSSoiVO 
any iery considerable portion df this gas. 

The retort contaihii^ the pure hitrat^, expb^d to the 
saute ^l%eee of hea?, gave oat very soml pare nitrous 
oxtdf 9 bat eon^iderably more in quantity; I think con^ 
jrideraBty afbO^ a diird wiofe. 

If may be observed from Whdt I Hate detMl<lid, fliaft the 
preschCe of tnariatic acid is of coOsideratde dtsadvamtage 
m nitrate of arOmohia, 'trhen intended the production 
of nitrOtfs oxide, the process being retid^^ by it so 
much toore troablefeohie, and iitt qOatef^ oaMe' »o 
Mtdi less than what is obtained from an eqbsd 
of pure salt. ^1^"^ 

1 have not Observed how small a quaitflll^ JHijNWnte 
adects fltO process, but consiifcrably 
to make a disagreeable interruptron intWb OpeTSttlon. 

Many dxperttaents are Wanting to^oiift oat the peeft- 
Irar nature of the gas first produced by the deeotOpbSKioa^ 
of the impure safit; an examination iiiny pftfbWbly fend^ 
to throw Sdhe more upon the nature of 
The subject I think fe Wofftr pursuing; At prehebt I hirve 
nekbm* the time nor itmmis to |ife it a farther e^imhinn. 
tion; at some fufare petlod f lAiiy proceed farther, itn* 
less AOme abler person shotild take it hi hind. 
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IV. 

On the Absorption of Electric ZtigM hy different Eodies^ 

In a Letter from Mr, Wm. Skrimsiiiue, Juu, to Mr, 
CuT^DERTSoNj PhUo&opJn’cal Instrument Makcry Pom 
land Street^ Soho, Commimkated bjj Mr, Cuthbertsenw 

Dear Sir, 

It you think any of the folloAving facts woirthy df 
publicityj you are at liberty to make ^vliat use you please 
of them# 

You know that if a shock be passed through or over Electric light 
the surJace of a lump of sui^ar, the clectiic light is ab- render** sugar 
sorbed, and the sugar bccomeb luminous. This circum- 
stance induced me to tr}* il other substances did not pos-. 
sess the same piopcrt^, and vith this view I have under¬ 
taken a course of experiments^ beginning with the calca¬ 
reous substances, which genus I have aheady gone 
through as far as circumstances would peimitrae. Whe¬ 
ther or not the same thing has been undertaken by others 
1 do not know, but as far as my reading enables me to 
decide, 1 thinkjt has not; at least with the sole view to 
the phosphorescence of these substances s} stcmatically 
pursued, the path is clearly unUoddeu. 

My mode of making the experiments m as as follows : 

1 placed the substance to be tried on a brass plate, isVw op.n- 
wlurh, by means of a piece of thick Mire, was liAcd hoii- " 
xontally on tW^^nob of thcpiimc conductor, and endea¬ 
vouring to take the spark fiom it bj nieaus ol the ball 
of the discharge!. It was ijfterwards placed upon a 
table, or wooden stand., and the shock Irojn a T^o^den 
phlh^'l&i'st passed ov(jr it about a quaitor oi half an nith 
above its surface, byresting the points of the dt-duiigi g 
rods at an inch or more distance from c.uli olhcr, iipan 
the stone to be tried. It need scarcely be ob^ i! cU that 
in the follow a)^ \ jciiiuents it is ncres *o cIosj the 
v^^es until the e\\}\o'^joi3L be hflard. Some of the resuT'^s 
were ve®y beautiful and' curiagli, 

All the calcareous sp6<^ IfMcJi I tried were more or 
VoL. XV.— Dec. 1806 - ^ Qq less’ 
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Calcareous Icss phosphorescent* and ^he sparks taken S'long^ the snf- 

spars very lu- face of a piece of rhombic spar Mas reflected so intensely 
miaous by the ^ -n . * ^ ^ 

electric shock, ^ illuminate the whole t^ble with a brilliant white 

light 

Amongst the aerated species, common clialk was ex¬ 
tremely luminous when the shock was passed at some 
distance above it, and when passed along its surface the 
fluid left a very vivid zig-zag track of light, which con- 
timied for several minutes. 

Ketton Slone. « Ne^t to chalk in its phosphoric appearances was a 

ftt<mc tailed Ketton stone, which consists of large disrinct 
grains, aggluted together like the roes of fish ; in passing 
the shock along its surface, some portion of theston? was 
shattered, and its luminous grains dispersed in all di¬ 
rections. 

Other bodies. Amongst the several varieties of the sulphate of lime, 

Ibe specular gypsum, or selenite, is by far the most 
tifully phosphoric, but at the same time its light is 
more evane^scent than in other substaiicc^i which 
luminous. An oblong six-sided prism of speritlar 
nite shone by the electric explosion with a \ivid 
l^ht, but it continued a very few seconds only. Nitrate 
of fresh made, and tried whilst yet warm, gave small 
sparks, whichxipon the surface of the nitrate were quite 
red, or rather flame-coloured, and it absorbed the elec¬ 
tric light but slightly. Muriate of lime was somewhat 
more phosphorescent than the nitrate. All the fluates 
absorbed the Ught freely 5 the dark purple fliior spais 
afforded no spark, but allowed the electric fluid to pass 



in a purple stream, accompanied with i, SSrhiZzing rtoiso, 
whilst a yellow ishfluor, and another with a greenish tint, 
which was phosphoric b^ heat, afforded very good 
sparks. ^ 

Sulphuret of Sulphuret oPlimc, commonly called Canton’s p^ 6 i[^ho. 
hme p^rucu- is much the most luminous by the electric explosion 
ary ununoua. substanqe I have hitherto tried, And affords 

beautiful experiments, one of which I cannot'Mlp 
mentioning. ^ 

Striking and Mix sulphate of lime wfith the white of ap egg, 

spread it about the tenth of an inch thick upon it, pidee of 
board ; dry it in the % (Jay or two (as it dries very 

slow), 


nmenti^ 
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«!owJ, and when perfectJy dry it is very hard ; place the 
cntL> of discharging rods ujton this su^bstance, about 
two inches asunder, and take th©^explosion of a Leyden 
phial. The fluid docs not pass over the surface of the 
siilphuret quietly, but strips it from the board, and dis« 
perscs it with violence in every direction, giving the ap-i 
pearance of a beautiful ishower of fire. 

Phosj)hate of litne. All the bones which I have tried Phosphate ef 
are luminous by the absorption of electric light, and the 
enamel of the teeth is still more so; ivory is very phos¬ 
phorescent by the explosion, aiul readily perforated by 
it. T^e shock from a small phial will perforate from 
nine to twelve ivory fansticks, and the spark renders 
these thin slips of ivory transparent. Phosphoret of lime 
gives a very minute red spark, and is but Slightly phos¬ 
phorescent when the explosion is made above i^s surface. 

But its most remarkable property is that of being in-“Isbflamma- 
ilammablc by means of a very small shock passed through 
it. As the flame js readily extinguished, a very small 
piece of the phosphoret, about half the size of a filbert, 
may be set on fire several times. 

1 have tried many of the testacoa and Uthopbyta, and 
considering the facility with which all of them imbibed 
electric light, I suspect it is a general property be¬ 
longing to those tribes. The same may be said of all 
extraneous fossils, which are of a calcareous nature. 

Considering how beautifully luminous calcined oyster 
shells and belemnites are rendered by the electric explo- luminoiw. 
sion, 1 was much surprised to find quick lime fresh from 
kiln rank amongst the least phosphorescent of the 
cal^^us genus. Besides the substances here individu¬ 
ally i^cified, 1 have tried several of the marbles, litne- 
ftboei?, stalactites, and spars, all; of which were phos* 

Should any th^ carious occur in my trials with the 
remaining genera, 1 siiall not fail to inform you, if you 
think this communication worth acceptance. 

I remmn your^s, &c. 

WM. SKRIMSHIRE, 

mrMpOef. 16 , 1806 ;^ 
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Descripiion of a Portable Bloz>? Pipe for Cftcmical Expe^ 
rimaits. J3jf W* 11. Wollasion, MJJ. Sec. R.S, S^c. 


To Mr. Nicholson. 


Sir, 


TSvo tubes slide 


nTH 

Pocket blow HE consideration of those instrurpents which facili- 

ijite the attainment of "chemical knowTcclgc cannot be 
thought foreign to the design of a Journal which pro¬ 
fesses to ha^e for one of its objects the diffusion of che¬ 
mical information; I am in hopes, therefore, fhdit a short 
description of a portable pocket blow pipe ma^ be accept- 
ablctomany of yourreaders, 

TSvotubessUde |f<^onsists of three parts, so adapted to each other that 
aud draw out, they may either be packed together, one within the other, 

as in Fig. 1- Pi. VIIT. nhich represents them of their 
actual size, or they may be connected for use, as in Fig. *2. 
in which the whole is reduced to one half of its^ real 
dimensions. 

In Fig. 1. the interior fube'is shewn to be longer than 
the exterior; and it is made so, that it may be more rea¬ 
dily withdrawn. 

In each figure^ the upper edge of the large end appears 
turned outward, in order to diminish the effort of the lips 
requisite for retaining it in the mouth. 

In Fig. 2. it ■will be seen that the small extremity is 
’placed obliquely (at an angle of about 120®), w ith thcdc- 
bign that the flame impeljed by it may be carried a 
more conveuient distance from the eje, so as to RtlBWdr 
the purj)osc of a longer blow pipe. . 

This oblique piece is itself comppseti of three pads, of 
which the largest is made stronger thaLn the rest of the 
blow pipe, that it may not be strained Tiy frequent use. 
One end of this is closed, and into (he other is inserted a 
^npiil peg of Wood, perforated so as to receive the tip, 
Vbich is intended to be occasioBiaUy separated^ for th^ 
' purpose of passing a fine uSe^^lnto it to refnOVe any 
accidental obstruction., ^ ^ 

The 



1 
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The h||ention of interposing the piece of wood in this 
place is, to prevent the communication of heat, which 
might be inconvehieat to the hand that holds the blow 
pipe. 

I remain, Sir, 

Your obliged servant, 

WM. II. WOLLASTON. 

The blow pipe was made by Iloltzapfcl, Long Acre. 




VI. 

Exipc7'iments on the Growth of IVkifemTkorn, Sam, 

of MohioHy near Mcmdiester"^^ 

o THE Society or Arts, 

GcnUcmcii, 

% 

Every one of ^ Oil, I thinh, n ill allow that fences The most va* 

are material objeets to be atttndod to in agriculture; tonre» 

vouinust also be convinced that there is no plant in thi* the white 
Ivingtlom oi which the^ can so propeily be made as the thorn. 
Crataegus Oxyacantha Linnxi, or common White Thorn. 

In consetpicnce of inj being cojninced of this, I have 
been induced to q^kc a few' experiments to cfl[ect‘'’tlic 
better propagation of tliat valuable plant; the result of 
whicli, along with specimens of my success, 1 beg leave 
to submit to jour inspection. 

In the year 1801 , I had occasion to pur<;hase a quan- rxperiments 
U'^ of thorns, and finding them very dear, I was deter- h'l us propji- 
to try some experiments, in order if possible to S *^^*^^* 
them at a lees expense. I tried to propagate them 
fra^m catlings of the branches, but with li^tlle or no suc¬ 
cess. I likewise tripd if pieces of the root would grow; 
and I cut frotijk tjie thorns w hich I had purchafe.ed, about a 
dozen of such roots as pleased mo, auci planted them in a not grow; 
border along wdtli tho?e 1 had bought- To iny great from the 
astonishment, not onejof them died; and in two ^cans ^ 

' they as good,, thdr^is as the average of those I 

• Arta, Vol. XXWl.' 

had 

♦ 





Phnts of tfie 
white thorn 
raccesBfhlly 
propa^tM 


m MjaoctatSB^* 

j 

iiad purebased. ^ -The thorns 1 purchased wece three years 
old when I gctt ifaim. In April 1802^ rl had to 

more a fence, from whidi I'proeured |6 many roots 
fhoms as made me upwards Of ^wo thousand cuttii^s^^of 
of the roots, which I did not lose Are in the hundred* 

In the spring of 1803, I likewise planted as many caU 
tings of thorn roots as 1 could get ^In 1804, I did the 
same ;iiand this year I shall plant many thousands. 

J have^tfor your iospectian speeimeus of the pro* 
dace of ISOS, 1803, and . 1804, raised after my method, 
wtth the best 1 could get of those raisedfrom haws in the 
common way, which generally lie one year in the ground 
before they regetate. They are all exactly one, two, 
and three years old, from tlieday Otey were plimtod. 1 
was so pleased with my success in raising so yaluable an 
grticle to the farming interest of this kingdom, at so 
tri&tng an expense, (for it is merely that of cutting , the 
roots into lengths and planting them,) tliat 1 was deter¬ 
mined to make it known to the world, and coujd think of 
no better method than conimnnicating it to your Society; 
and should you so far approve of this method of raisifg 
tiioms, as to think me entitled to any honorary reward, p 
shall reccire it with gratitude, but shall feel myself amply 
repaid for any trouble I hare been, at, should you think 
it worthy a place in the next rolumc of your Trans^^ 
actions*- 

The method of raising the thorns from roots of the 
plant, is as follows: 

I woold i^rise every farmer to purchase a hundred qp 
a thousand thorns, according to the me oi his farm, and 
. plant them in his orchard or garden, and .when they 
attained the thickness of my tfar.ce*year*old specimens, 
which is the size 1 always prefer for planting in fehi^^ 
let him take them up and prune the roots in i^e manner 
I have pruned the specimen sent ypn, from he will 

upon an average get ten or twelve castings from each 
plant, which is,os good a^ thorns of the same thicki^^ j 
so ^tyo^ will eamiy perceive that in three years he ;^|ll 
haveasuc^ston of planm fitfpr ujae, which he may if he 
jpleases increase tm-fpldevei^^^h^ he , 

pie spring (^y in ^ j* the to plant 

the 
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tte ciittiOg«, irliicB tniist bo done in rows half a yard plants of the 
asunder, and about four inches from each other in the white thora 
row ; they ought to be about four inches long, and 
planted ^ith the top one-fourth ^f an inch out of the from cuttings 
ground, and well fastened: otherwise they will not sue- root#, 
cecdsowell. 

The reason why I prefer spring to autumn for planting 
the roots, is, that were they 'to be planted in autumn, 
they would not have got sufficient hold of the ground 
before the frost set in, which would raise them all from 
the ground, and, if not entirely destroy the plaifts, 
would oblige the farmer to plant them afresh. 

I haVte attached the produce of my three-year-old 
spccifneii4o the plants it came from, cut in the way I 
alwAys’ practise; on the thick end of the root I make 
two, and on the other end one cut, by which means the 
proper end to be planted uppermost, which is the thick 
one, may easily be known. 

Although 1 recommend the roots to be planted in 
April, yet the farmer may, where he pleases, take up the 
thorns he may w'ant, and put the roots he has pruned off 
into sand or mould, where they will keep until he bas 
leisure to cut them into proper lengths for planting; h« 
will likewise keep them in the same way, until planted. 

“ The great advantage of'my plan is : first, that in case 
any one has raised'^rom haws, a thorn with remarkably 
large prickles, of vigorous growth, or possessing any other 
qualification requisite to make a good fence, he may pro¬ 
pagate it far better and sooner, from roota, than «.ny 
other way. Secondly, in three years he may raise fVom 
rbbts a better plant, than can in six years be raised from 
haw's, and with double the quantity of toots; my three- 
y^T-old specimen wduld have been half as big again, had 
I hot been obliged to move all my cuttings the second 
yearaffcerthe^were' planted. 

It would not be a bad way, in order to get roots, to 
plant a hedge fn any cotivenlerit place, and on ^ch side 
trench the ground two yards wido, and two grafts op; 

V, frdhi which, every tvrb or three years, a large quantify 
of rtfcts might be obfsiftibd, by treirching the gromid 
over again^ and cfufttiig Way What roots were found, 

which 
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yiaaks of the 'wUcli would fltjl and of a proper ^thickpess'. 

white thorn do not like thein of a larger size than tl^e specimens 
•nccwsfully . v - * < 

proj^Sted \ ' 4 i 

I am at present engaged in several experlinents, to en- 
o^tlu deaTour tp propagate the thorn from the branches, which, 

if successful, I will communicate to yon; but I am of 
opinion, that what is now done is sufficient, ^ 

Should the Society require any further explanations, I 
shall be happy in doing my Utmost toforuUh such expla-r 
' imtious*, 

.. SAUV^h TAYLOR, 

Mosion, near Manchester, 

Ma^ 6th, 1805 . 
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Oft the Phantasms produced by Disordered Sensation* 
In a Letter from a Correspondent. 


To Mr. Nicholson. 


Sin, 


Spectres seen 1 HAVE iust been nerusinff in your Journal for Nor. 

by Nicolaifrom ^ , Vir • r tvt* i • ^ i • i. v. a. j 

nerroui indi^- 1803, the Meinoir of Nuolai, ou sped res wluch haunted 

position. that inlelJigcnt and estimable man for two months. His 

narrative dcrclopes cnaji} curious topics of investigation, 

respecting our perceptions, aud may perhaps lead to a 

farther explanation of the law^s by which our trains of 

ideas are govc^med, and the mochdnisiU of. our organs 

of thought; concerning which, so little is known. Th® 

perusal iuduecs me to send yon a few more facts ^xelative 

to the same obscure subject. i 

Ubcaephtno- Many persons, particularly females, witluu the circle 

mcaa art by £ personal knowledge, have related to me incidents 

no means un* ’ i* ‘ • j 

tommou. of the same nature, arising from oerTOUt. mdaSpoSttlUtt*^ 

Nothir^ isnipre common than the figur(S||; 

and soand^ in fevers ; and they are very 

bited to persouH iu apparent 

stances releslcd to me^ the jparties w«e* of the/ 

• Specimen yi$it^sMho th^S^y* . , ^ 

objects 
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objects being the mere consequences of indisposition, ot 

what may be called internal sensation, and spoke of them 

as such. It is not a month since I was sitting alone with Account of aa 

a lady, for whose powers of mind and moral habits, I have 

the highest respect, when after a short and sudden pause, 

she said—This moment I saw M- standing in 

his usual manner just behind your chair, and a little 
while afterwards he was in the corner of the room 
LTpon iny inquiring respecting the appearance, she said 
the iigiire was paler, or less clearly visible, than usual, 
and that it gradually faded away. 

I know a gentleman, at pre^sent in the vigor of life, who Phantasm 
in my opinion is not exceeded by any one, in acquired ^hich appear- 
knowlcdge, and originality of deep research ; and who, montlis ?n”y- 
for nine months in succession, was always visited by a down to 
figure of the same man, threatening to destroy him, at 
the time of going to rest. It appeared upon his lying 
down, and instantly disappeared when he resumed the 
erect posture. This w'as not related to me by himself, 
but by another friend, and his absence lias since prevented 
my inquiring farther. 

Little doubt remains in my mind, that many of the Many of the 
stories of apparitions, which have been in all ages so gc- stories of appa- 

nerally received, were true, though probably incorrect, true-^but 
from tlie influence of the imagination under an impression originated in 
of terror. When I was a boy, I once or twice iii the assisted 

night awoke with the disease commonly called the night- ^ ^ 
mare; and then the lit was accompanied with a sense of Night-marc, 
weight, as if caused by a person actually pressing on me, 
and touching mo with cold hands ; and in the momentary 
interval between one crisis and the next, 1 had a con« 
sclousncss that that person hurried round the room and 
came back to torment me again, before I could recover ray 
speech or motion. But afterwards, when I was older 
and considered those as the eflecls of disease, 1 had an 
attack, in which I experienced no terror,'nor had any 
concomitant notion of an external agent; and as soon as 
f felt a remission of the rigor, 1 sprung up and was re¬ 
lieved ; no other consequence remaining but a slight tre¬ 
mor df the surface of the body. ♦ 

About twelve years ago, lhad an attack of fever, ari- Narrative of 
Vor. XV.— Dec. 1806. Rr sing the phaauitai 
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produced by sing from some deep seated inflammation which caused 

pain in the left side. It was occasioned by a cold 
caught at the breaking up of the hard frost in the Spring 
of 1795. The pulse was generally about 110 in the 
minute, and the illness, which lasted some weeks, was 
accompanied with disordered perception, through almost 
its whole duration. My recollections of what then hap¬ 
pened, renewed byjjccasional meditation on the subjects 
since that time, are now so far impaired, that some of the 
particulars recur in a less striking manner; the exact 
oFder of their succession, and time of their respective du¬ 
ration, are less certain than these would have been, ii my 
first intention ot w nting down the various phenomena 
soon after the event, had been cairied into ellect. 

The disorders The phantasms or delusions which accompan) and maik 

of perception disordered sensation, (which teim I would use in contia- 

of interest, distinction to disordci in the powers of memory rea-^on- 

wherc a law of ing or the moral habits) are perhaps too liequent and loo 

indicated. little varied, to affoid much interest in dostnbing them, 

unless where the narrative tan point out some law wliio}^ 

the efiects may seem to follow, oi maj aflord someg< uc- 

ral inferences that may pro\ e valuable as rules of conduct 

Patientsmay under such sufferings. It must no doubt be a Coasider- 

denve much able advantage and consolation to th4)se who mi^ht ascribe 
advantage from .... ^ , 

being aware of tucse Visions to supernatural poweis, or who might be 

the phenomc-driven to insanity by impatience oi teiror, on the sup- 

position of rcalitv , lor want ol knowing these phenomena 
of disease;—it must, no doubt be highl) benelicial iJiat 
they should have such knowledge; but the events I otler 
to your readers, aic, in my opinion, pnmipullv remark¬ 
able fora certain connecUon tJie) shewed wiih that com¬ 
mon law of association, by which oiu usual train of idoav 
is so immediatilyand rapidly governed. 

Comfuenie- At the commencement of (lie fever, a slight defect of 
memory was perceived in loiiiungfhc phrases for 
nent dcfc^ct^of ^ but this did not last, and 1 found rv^ 

memory. difficulty afterwards in pci forming arilhmetu al and othi^ 

processes by memory to as great an e\ieu( as nn usii| 
habits could hare gone. The first night was altt/id^ 
with great anxiety, and the fatiguing and peipetitAl 
Gurrence of the.same dream. I supjmsed myseil do he to 

t lie 
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the midst of an immense system of mechanical combina- Anxiety; in* 
tion, all the parts of which were revolving with extreme ccwani rccur- 
rapidity and rioiscj and at tlic same time I was impressed same dream, 
with a conviction that the aim or purpose of this distract? 
ing operation was to cure my disorder. When the agita* 
tion was carried to a certain height, I suddenly awoke, 
and soon afterwards fell again into a doze, with repetition 
of the same dream. After many such repetitions it oc- This rccur- 
curred to me that if I could destroy the impression or 
conviction, there might be a probability that the delirious actof Jisciplinc 
dream would change its form ; and as the most likt^^y nnnd. 
method, I thought that by connecting some simple visible 
object in my mind, with tlie notion of cure, that object 
might be made to occupy the situation of the rapidly 
moving objects in the dream. The consequence, in some 
measure, answered my expectation ; for upon the next 
accosi^ th® recollccrioji of the tigurc of a bottle, to M'hich 
1 had p^^^'tously directed my mind, presented itself, the 
rotation ccascd, and my subsequent dreams, though dis¬ 
turbed, wore more various and less irritating. 

The medical treatment consisted in the external apj)li- Medical treat, 
cation of leeches to the side, with venesection, and the nicui. 
saline mixture was taken internally. 

A second niglit was passed with much agitation in rc- Disturbed 
peated dozing, witli dreams, in which, except with regard 
to the strangeness and inconsistoaicy of the objects that 
offered themselves, il was difficult to distinguish the time 
ol'sleep from that oFwakeruIaess. Xone of tliat anxitdy 
of mind remained which had added to the sufferings oi'thc 
j)rcceding night. When morning came, (he state of the sen- —nnd in tiic 
satioiis had cither undergono a chango; or it w as more easy, niomm,;, a suc- 
as Hartley* remarks, for the real impressions ol surround- tasnib ot 
ing objects, to jiredominatc over the phantasms of disease. succccJingeacb 
Being [lerfecMy awake, in full poss(*s,sion of memory, roa- ''■Fjug 

son and calmness, conversing with tliose around me, and 
seeing, without difficulty or impediment, every surround¬ 
ing object, I was entertabied and delighted with a suc¬ 
cession of faces, over w hicli 1 had no control, either a ,5 
to their appearance, continuance or removal. 


•) 


Th?y 


• On Man. 

Ur % 
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Manner of They appeareddircctly before me, one at a time, werj 
anc^ ^raU^ Suddenly, yet not so much so, but that a second of time 
and Change. might be employed in the emergence of each, ds if through 

^ cloud or mist, to its perfect clcaruess. In this state 
each face continued Arc or six seconds, and then vanish¬ 
ed, by becoming gradually fainter during about two 
seconds, till nothing was left but a dark opako mist, in 
which almost immediately afterwards appeared another 
face. All these faces were in the highest degree inteiv 
' esting to me, for beauty of form and the variety of ex¬ 
pression they manifested of every great and amiable 
emotion of the human mind. Though their attention was 
invariably directed to me, and none of them seemed to 
speak, yet I seemed to read the very soul which gave 
animation to their lovely and intelligent countenances ; 
admiration and a sentiment of joy and afii^ction wlien 
each face appeared, and regret upon its dis»appearanc<', 
kept my mind constantly rivetted to the visions before it; 
and this state was interrupted only when an intercourse 
with the persons in the room was proposed or urged. 
Theory of It was in my recollection that Hartley in his work 

Hartley, that a theory, that the visions of fever arc 

the visions of * . , - it i • 

fever arc com-ideas of the memory recalled in a system vSo 

non ideas or irritated, tliat they act nearly with tlie same force as 

ed"by^irrf^i' objects of immediate sensation, for which they are 

Lty. accordingly mistaken : and therefore it is, says he, lliat 

when delirium Unst begin^>, if in the dark, the eftccl may 

be suspended by brmgingin a candle, which by ilUuniiiaT 

tion gives the due preponderance to the objects of sense. 

It is iiot the This, however, I saw was manifestly unfounded. It was 

in my power to think of absent objects (e, g. of sight) as 

usual* hut they did not appear. J’he ideas wore in the 

mind as usual, and at the very same time, the real objects 

of sense, and the objects of diseased sensation stpod visible 

before me. 

Ideas, sen&a- When my attention was strongly fixed on the idea of 

rionsajid phan- an absent place or thing, the objects of sensation and of 
tasnas can he ‘ ^ i»ri , 

all distinctly delirium were less perceived or regarded. When the 

presentat once, mind was left in a passive or indolent state, the objecls 

of delirium were most vivid, and the objects o£ sen¬ 
sation, Of real objects in the room, cot^Id not be seen. 

* But 



PHANTASMS TAOntcT.^ BY DISEASE. 


293 


But when by a sort of exertion, the attention was roused, voluntary 

the phantasms became as it were transparent, and the ob- attention of 

jects of sensation were seen as if through them. There 

was not the least difficulty in rendering either object visi- strength to el- 

bleat pleasure ; for the phantasms would nearly 

pear, while the attention was steadily fixed on the real ^ 

objects. Each particular phantasm was neither hastened 

nor retarded in its whole appearance or duration by this 

process. 

After a morning passed in this manner, I had a visit 
from Dr. C—, to whom 1 related the cfi'ects. and self-command, 
amoi^ other remarks I observed that I then enjoyed 
tho satisfaction of having cultivated my moral habits, and 
particularly in having always endeavoured to avoid 
being the slave of fear. I think, '’ said I, “ that this 
is the breaking np of the system, and that it is 
now in jirogress to speedy dostruction. In this state, 
wlum the bCTiscs have become confused, and no longer 
tell me the truth, they still present me with pleasing 
fictions, and, my sufl’eriiigs are mitigated by that calm- 
ness which allows me to find amusement in what are 
probably the concluding scenes of life.’^ 

I give these self-congratulations without scruple, be-The phantasm^ 

cause I am an anonymous writer, and more particularly afiected by 

^ ^ the conversa- 

bccauscthey led to an observation of fact, which deserves tion. 

nolice. When the doctor left me, niy relaxed attention 
returned to the phantasms, and some time afterwards, 
instead of a pleasing face, a visage of extreme rage appear¬ 
ed, which presented a gun at me and made me start; but 
it remained the usual time and thtm gradually faded away. 

This immediately shewed me the probability of some ^ 

connection between roy thoughts and these images ; for gested a cou- 
I ascribed the angry phantasm to the general rellcction 1 

had formed in conversation with Dr. C-. I rccol-thoughts and 

lected some disquisitions of Locke in his Treatise on live visionai-y 
Conduct of the Mind, where he endeavours to account 
for tho appearance effaces to persons of nervous habits. 

It sci'incd to me, as if faces, in all their modifications, 
being so associated with our recollections of the aScctAnns 
or passions, would be most likely to otfer themselves in 
delirium: but I now thought it probable that other objects Attempt t* 

woujd 
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alter |hc ap- would be seen if previously uiOdilatcd upon. With this 

motive it was that I reflected upon landscapes and scenes 
of architectural grandeur^ while the feces were flashing 
before me; and after a certain considerable interval of 
time, of which I can form no precise judgment, a rural 
scone of hills, vallies and fields appeared before me, which 
—which sue- was succeeded by another and another in ceaseless sue- 
^ ' cession ; the manner and times of their respective ap¬ 

pearance, duration and vanishing being not sensibly dif- 
^ ferentfrom those of the faces. All the scenes were calm 
and still, without any strong lights or glare, and delight¬ 
fully calculated to inspire notions of retirement, peace, 

M^the Tns^ant happy meditation. I do not remember 

of taking a me- long these lasted, but think it was the next morning 

diciuc;— that they all vanished, at the very instant of taking a 

draught, composed of lemon juice, saturated with potash, 
with a small addition of the pulvis loiulinensis. I “cannot, 
think the ofFect was owing to any peculiar virtue of this 
medicine (for it took place before the draught had ac¬ 
tually entered the stomach) but merely to Ihe stimulus 
of the snbacid cold fluid. 

_but return IIow long the appearances were suspended, I did not 

again, though note, or have now forgotten. The fe^cr continued wdth 
in other forms. ^jjgg 2 ,me frequency of pulse, and pain in the side, attended 

with yaw'ningand groat increase of sufi'ering while in tlio 
prone posture. Notwithstanding the saline antimonial mo- 
diciiic was continued, the figures returned ; but they now 
consisted of books, or parchments, or papers containing 
printed matter. I do not know whether I read any of 
them, but am at present inclined to think they were either 
not distiiiotly legible or did not remain a sufficient time 
—which were before they vanished. 1 was now so well aware of the 

these appearances, that by 
fixing my mind on the consideration of manuscript instead 
of the printed type, tlie papci’S appeared^ after a time, only 
with manuscript writing ; and afterwards by the same 
process, instead of being erect, they W'ere all inverted or 
appeared upside dow n. 

Delusions of occurred to me that all these delusions were of ono 

the Bcnsc of sense only; namely, the sight; and upon considering the 
hearing. . i . . x ^ 

reourrenpe of sounds, a few simple musical tones were 

arterwards 
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afterwanis heard^ for one time*onJy; soon after ‘irhicli, 
having dropped asleep, an animal seemed to, jump upon 
my back, with the most shrill and piercing screams, which 
were too intolerable for the continuance of sleep* 

Diseased perceptions of the hearing did not again Another mode 
recur, and I do not remember by what gradation of 

it was, that the frequently changing appearances, be- visible objects, 
fore the sight, gave place to another mcHle of delusive 
])erccption, w^hich lasted for several days* All the irre¬ 
gularly figured objeota, jmcb as the curtains or clothes^ 
were ^ far transformed that they seemed to aSbrd out- 
lines of figures, oflaces, animals, flowers and other objects, 
perfectly motionless, somewhat in the manner of what 
fancy, if indulged, may form in the clouds or in the ca. 
vity of a fire; but much more complete and perfect, and 
not to be altered by steady observation or examination. 

They seemed to be, severally, as perfect as the rest of the 
objects with which they were combined, and agreed with 
them in colour and other respects. 

I can make so few inferences or observations upon the 
several other characters, which these diseased sensations 
absured, that I shall not attempt to describe them* 

I'arious authors have given narratives which coincide Various ac- 
with the preceding, in part; and as analogy is the great counts of ocu- 
clue for investigating the phenomena of nature, I will 
give a few facts and remarks which may bring us more to 
a point.* 

x\one of the phantoms in my illness were of known phantoms©/ 
places, objects or persons. But on another occasion, real objects 
when 1 accidentally fell into the sea, and after swimming P^'^duced by 
a certain tune w ithout assistance, began tonespairof my mind, 
situation ; the image of my dwelling and the accustomed 
objects appeared with a degree of vividness, little differ¬ 
ent from that of actual vision. Mr. Sturt, M. P. when 
greatly in danger some years ago, by being w^recked in a 
boat, on the Edystone rocks, relates, in an account 
which appeared in the papers, that his family appeared to 
him in this extremity. lie thought he saw them.’’ ^ f 
think both these instances arc referable to Hartley’s 
Theor^^. The illusions of figures appearing to persons 
near death arc very common. 

Sleep 



296 

l>etirium pre¬ 
cedes sleep. 

Dreams are 
like the phan¬ 
tasms of fever. 


CompansOQ of 
the visible and 
audible percep¬ 
tions caused by 
disease. 
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Sleep is^ I think invariably preceded by a diminished 
power of judgment and the appearance of phantasm^. 
The objects of dreams appear to be of the same class, or 
description, as those I had in fever. Like them they ap¬ 
pear uncontroled by the will for the moment, and resem¬ 
ble the objects for sense; and like them they can be often 
traced to some preceding thought or incident. Is not a 
certain degree of debility one of the conditions required 
for the appearance of these phantasms ? 

The ear is much more an instrument of terror than the 
eye. Diseased perceptions of sight are more common than 
those of hearing, and they are in general borne with more 
tranquillity. A few simple sounds usually constitute th(^ 
amount of what the ear unfaithfully presents; but when 
incessant haif-articulated whispers, sudden calls, threats., 
obscure murmurs, and distant tellings are heard, tbe^ind 
is less disposed to patience and calm philosop}im 4 ^|l||m 
CCS however are not uanting, in which tnusic^llHpWna. 
tioiis of enchanting melody haunt the iniud^“' a^o occupy 
tilt senses of those who arc oppressed w'lth indisposition. 

I will not make this letter longer by apology. Do 
with it what you please, and I shall continue, 

A grateful sharer 
In yoci labours. 

L. M. 


VllL 

Early Account oj the Bath Waters^ by John Mayow. 
Extracted in a Letter Jrom AV. R Cuanny, M.D, 
Hon, Member of the Royal Philos, Sot, at Edmburghn 
Senior Phystuan to the Durham Injirmary, 

To Mr. Nicholson. 


Being lately much engaged in the interesting st 
of mineral Waters, amongst other books on the subjee 
read with much pleasure a scarce work, entitled, 
Discourse of Bathe, and the Hot Waters there, ^&c. by 
Tho, Guldott, M. B, London, 1C76.’’ The author has 

inserted 




■ fi. 

a translatiQU of Dr. * Analysis of the Earlycxamm*. 

Bath ^^ateT 3 >/or the purpose of re^fio^ his 

zca! to support Ms own analysis^ In which he fssexteA ^*^*^*- 
that the Bath Waters coniaii^^ nitre ftoA he 

has preserved, Pr, Mayow’s anu^ls^ which^ even 4t this 
cpligUtcnud period of chemical science, must be esteemed 
as a superior production. ^ Qn leading it I was’^itnptedsed 
with the idea that it lyould lie interefetin|[ to many Of your 
scientific readers^ ; 0 rho may not hare seen the work I 
allude to. 

How far Dr. Mayow understood the oxydation of m'*. 
tais his own words will shew; nor will any unprejudiced 
readerspppose that the thread of science Was ^broken in 
his iMvnd. 

Dr^ JMayow’s AnaI}'H!s was published in the Latin lan¬ 
guage, which I have not seen; but it it* rather an ad- 
\antagc to general readtr^' to have a translation in the 
vernacular language, and being tianslatcd by a cotempo* 

« rary, though a rival Ph} sician, may in some degree assist 
in fixing our ideas of the meaning of the author. 

Since writing the above, Dr. Gebbes’ excellent analysis 
of the Bath Waters has come to hand ; his judicious re- 
maiks on Dr. Mayow’^ Analysis preclude me from ofler- 
ing any further observations, except, that by Dr. May- 
ow’s Analysis I was led to understand that the Bath 
Waters contained iron in a pure slate, which is since cor¬ 
roborated by Dr, Gibbes’ late communication to your 
excellent Journal. I shall now give the whole chapter 
from Mr. Guidott’s work, wherein is inserted Dr. Maj- 
ow^s Analysis. 

CHAP. 11. 

^ The Opmion of a late Author concerning the Nature joh, Mayow, 

of the Baths of Bathe, jLx^J). & MJ>* 

And here 1 cannot but take notice of a nprel writer, ^ 
who magesterially thus determines: Quod ad jiltrum et 
^Iphur oltinet^ quibus' Thermas Bathoniemes imbutae 
e9$e^ka0icmis creditum csiy eorum neutrum aquis thfrmaf> 
tumCsttirHm sQltUup$ esse arbitror; As to what concerns 
nitre end ttdphur which the Baths of Bathe 

¥^. XV^^Pec. 1806. S s httherfb 
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hitherto been tkoughi to be impregnated^ I iupposc there 
is nothing of either of them dissolved in the tfaiers. 

A bohi assertion! which had it been vented and be¬ 
lieved but fifty years ag% ^ould have prevented much 
trouble in evincing the contrary; but since ’tis the 
fashion to be peremptory, I do assert, That both 7iHre and 
sulphur are to be fomd in all the baths of Bathe^ and 
that dissolved in^ and mited 'mth, the bod^ of the zvaters. 
In order to the proof of which I shall take some account 
of the forementioned author’s XVth Qhairter of his tract 
of ^Sal-Nitre, the arguments he hath against it, and his 
opinion to the contrary.. 

His words therefore, as well as I can translate them, 
are these : 

Among the most celebrated bathes, we may justly 
reckon those of liathe^ in which admirable waters a con¬ 
tinual vestal and sacred fire is maintained, as if things of 
a roost diflbreat nature were interleagued. Before I 
come to the ii anin r how these batlies receive their heat, 
it will not be iin])iopcr if I maUe some inquiry into tiro 
conten* of these waters. i 

“ It is therefore inaaifesi, that the bathes of Bathe are 
impre^uated wiMi a certain salt oi eu acrid nature; for if 
any sal alkali, or volatile sab pi^rclj »')iined, be mixed 
with these waters, a precipitation will ensue, and tho 
waters will become lurl)id, and of a milky nature. 

Moreover, the Bathe waters powred bu boyling 
milk, will roaaulute it, as any other acid dofli. 

Neither duth this acid salt seem to be the only salt of 
the Bathe, but is complicated with an alkali: for if ihe 
water be evaporated quite aw ay, a certain salt of a more 
fi\ed nature will be found in ilic bottom of the vessel, 
which, on the powTing of any acid on itj will ftn'ment. 

Of the same nature also are the 4nud and sand of 
the bathe, which are wrouglit up with the springs; for 
any acid.liquor being poAvtcd on them, an cbullitiou will 
follow. 


There may be also observed in those watorB a salt, 
or rather a lime-chalk kind of earth, sticking to the bot- 
lop) of the gouts, or passages, aliiwst'in all places where 
tkcivaterpasscth. ^ 
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From Tvliiii liath been said may be collected^ That Early ex amina* 
the bathes of Bathe are impregnated with a i^rtain acid 
saline salt; and the salt of tlie bathe seems not much un» ^ watcii, 
like tartar Titrlolated^ or allimibioussalt. 

The reason why these salts destroy not one another, 
but each of them fetraents with its contrary salt, may be 
understood from what hath been delivered in the former 
Chapter; to wit, these salts are so imperfect, that in 
conjunction thfey oatinot destroy one another- But more 
of these salts hereafter- * 

Asto nitre and sujphur, with which the Bathes 
b^tse^therto been Ihonght to participate, I suppose that 
neither of them is dissolved in those waters. 

That there is no nitre in the waters appears by this. 

That the sralts that re^main after the evaporation uf the 
Bathe Water, put on a coal, burn not as nitre doth- 
AUhongh I shall not deny, that those immature salts of 
an alkali nat»re.(which are also contained in the sand 
and mud of the Bathe) being exposed some time to the 
air^^may, perhaps, by its influence, be converted into 
nitre. 

As to sulphur, which hath been so much reported 
to be in all bathes, ’tis not, I believe, dissolved in these 
waters. Because/ 

If a solution of alom, vitriol, or any Other srih, 
whether acid, or fixt, be mixed with the water of die 
Bathe, sulphur discovers not itselt‘ to be precipitated,, 
either by a fetid smell, or any other sign, which notwith- 
‘ttandiug in the solution of sulphur In the water of 
nnsliick'd lime, or made into lixivium, doth appear, when 
the sulphur by the effusion of any acid liquor is pre- . 
cipilated. 

“ I am not ignorant that the water of these bathos, if 
salt of tartar, or a purely volatile salt, be east into it, will 
presently turn white, as is declared before. which„<:olour 
proceeds not from sulphur, but a stony, or Jj-ltfadnous 
matter precipiiutedj not much unlike to what is observed 
in tlui wafer of uyi^^lark’d lime, wlich kny fixt siiU is 
mixed thcrcwitli; in whichj notwithstanding, it h not to 
be eiipiposed the sulphuf is dissolved ; for if sulphur bej. 
hoylcd ia M'ater of unslack’d lime, the water bccomei 
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Earlycianu'aa* TvhitCjiiot by the efliision of a fixt salt, as before, bntof 

Batk^watcrs. an acid ; so that the *6xt salts may dissolve aulphur, but 

not precipitate it* AVlu'.rcforo if sulphur be confained 
in the waters of the Batbe'tU^y would bo precipbaie 
not by a purely saline, as formerly, but an acid salt, and 
the SiUphiir so precipitated would ^iiscover itself by a 
fetid smell, which it doth not 'do* 

To which I add, that an acid salt, or soiiv 'he g 
aluminous, dolll secrato predominate in tbe^,»athrs aliKe- 
said, so that they become altogether unfit to dib?*'oiu'‘ tho 
sSlphur* ’ 

Moreover, if common sulphur be boyled iu those 
waters they are n* ver tinned with a yellow^ or sulpluinms 
colour, neither ran sulphur b) any means be procipi- 
taU'd from the di'coetion, as I (mve often exp^-rituented. 

And fhei't'fore 1 must adr.-ire tho famous W'iilLs, in 
his Treatise of the lieat uf (he Wood, should 
that sulphur btkylod in liatiie Water may be dissoty^^ 
after the same manner, as if boyled in w'aicr vd uii-dac!^^ 
lime. 

Now ff sulphur seems to be dissolved in the waters 
aforesaid, llie occa^iion of the nu.'»i;*l<e, I suppfjsc to be, 
thid the decoction was made iji rt vessel, ui which .some 
fivt ^nlt had been decoi cd, "o that (h* solution of the 
fulphnr may be made !>} sonic particle of a #ixf salt, nitli 
M Ic’ch the vcs^cl Tnight be sciisoncd- 

Concerning t!»ij bathes of Bathe, ’lis the rorninon 
Ojiinioi! that silver dipped info them is coIotlS-I yellow, in 
the ^amc Tuanner as if it Were cast into a solution of suU 
phur, and heuce it is supposed that the Bathe.', have suL 
phur in them; but experience erinceth the contrary; 
for silver put into (he Bathe Water becomes not reddish, 
or yellow, but rather black. 

The mistake may seem to ari.se from this., that ’tis 
customary w ith the Bathe-Guids to ting$ and as it were 
guild bver pieces of silver with the &aiino*t)Ulphuroii.s 
mud, or dung, such as is often found in houses of office, 
and put them ofi'to strangers, fora fittie profit, as if they**' 
were coloured with the Bathe-water. 

^ And herctlns is to bo noted, tliat kind of Ifftiimi-, 
Jions mud, with a sjamll pittance of common eulph*4r,,U 
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brought up with <hc springs, which Only swims on Ihe 
top, or eI^>e contuams at the bottotn, but never is dis- 
solvL’d in the .'sT' thc^uselves. - 

Ni'iihes is :->aJ Armbniack,; as some imtigine, to be 
found In ibese waters, for if on the solution of sal armo- 
.alt of tartar be injecied, the,purely saline volatile 
sah. tof 'ithic'h sal armoniack in part doth consist) being 
a‘ itfri ry from the acid salt, to which it Avas formerly 
will prescJMly liy off into the air, hnd will quickly 
be discovered by a pungent atiectina the nostrils, which 
i'. never observed id the Buihe-wattTS. 

9 

Lastly, as to vitriol, the Crosse and Hut Bathe 
seem to have none at all; for if galls are beaten and in¬ 
fused into these waters they noilher turn purple icor 
black, which would certainly be, it tiiese waters had 
vitriol hi them, 

'rhe lving''s loathe seems to have a UUU: vitriol in it; 
for if some beaten galls are east into that water, it will 
have a light tincture of a black purple colour, 

^ ’Tis also to 1)0 noted, that a certain iiiinoral of a 
nv'faiilck nature ariseth out of thii earth, with sjjrings of 
the Bathe, which is easily turn'd into vitriol. For if Any 
acid liquor be abused ©u the sand, (w^hicli breaking out 
with the springs, is found in the bottom of the Bathe,) it 
being corroded with an acid meustruum, mot without a 
icmarkable effervescence, will in part be converted into 
vitriol, just as it happens to the filings of iron corroded 
with an acid liquor* * 

For if that sand of the Bathe corroded with an acid 
liquor, bo put into the mfusion of galls, the liquor ac- 

•f 

i'uircA an atro-purpureous colour. Whereas if the infu¬ 
sion of galls be put on the sand newly taken out of the 
bathe, and not corroded with an acid liquor, it will, by 
no ineAns, be of a purple colour ;■ an apparent sign, liiat 
the metal lick sand of tiic Bafchc^ WiUess corroded, « itii an 
acid inenstruuni, doth not turn to vituuk *■: 

It is further observable, that the sand of the balh6 
kcj^t some time, and exposed to the open air, w ill ufiu 
own accord be converted into vitriol; for if that^saml 
bo mixed with the infusion of galls, the water will control 
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Moreover, U it belaid on the tongue. It hath a per. 
feet vitriulick taste ; and no wonder, for the nitro-acre- 
ous spirit, after some tune, doseth with the metalliek 
Diincriil^ and sal|do-s*flIphuijeipuf :piarchasitc, of which ^ 
vitiio] u$eth to l>c jna^le, nujcediathe saad,jaijd Oattseth it 
to ferment, aud at Jast, as was shewedhdore, conrerts *t 
into vitriol.” ^ i 

ShcMiJd the above extr^c^ proyo interesting or igmiw^iug 
to 70U1 scioutihe reoders^i I shall ha eanchgtatt^ed* 

^ I am, 

ft With much resj^ct, 

Sn, 

Youi most obedient servant, 

W,R.CLANJsY. 

Jh/)kam^ I5i/i 4 Y 0 U. l^JOG- 

M 


IX. 

iritr I/f7]f}o fUteJ ij lA4fid hj/ Inii^(2(w7iy us 

ca7 uird into 12^W* jif/. Wjluam Smitu"'. 


* vr 

H AV'IXG paid vcij considciahif attention to im.. 
] o^eniLiits of land Ly 11 ngjlion, and appljatl tJa ■v/itc.i 
in a JnintK. r which 7 hi Ik \ e (o be new and advantagepu^) ; 
I b(g Icrie t6 Submit inv account thereof to ihe Sonely 
of Alts, tipon thi&f plan, the rushes and novious 

p.irt^i aie disiro^td, ffee lahd is romUrcil firm, and gn^sscs 
of good (jiialUy^spriog naturiHy, I]Ten fenugmons wa- 
ttri will bive a good effect thus used. 

I ani^ Sir, 

Your obedient sriwant, 

WuaiAM 

JitiLkHighfrnuSirM^ 

OdtMy 1804. 

To CiiARtrs TAyton, tJpq. 
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Mode of im'pTQving Land, 

whole surface of the boggy ground was pared 
With a broast^plough, and the peaty matter tbronn to-by irrf^Iu^ * 
gather in ridges, like commoD higlr-plowghed land, with 
a ridge, lilte a head-ridge, at one end of cgoh set of ridges. 

Kacli ridge has a cut or channel for water on the top, and 
a drain m theftM-fOW or h(^low between it and the dext 
ridge. The"beiui*-rWge hae E larger channdi for winter oa 
its lop, w hich supplies alf the other ridges with water, and 
this main ridge is itself supplied by its connexion wita 
a larger channel or feeder, which first conveys the water 
out ofthc common brook-^Oursc into the meadow. 

The furro^ between each head^ridge and the ends of 
the beds has a larger drain, into which all the channels of 
drains in the furrows discharge their water, and which b, 
by this tnaift drdin carried into the brook-course again- 
Thus ih^* wafer is diverted out of its usual channel, only 
to float over the surface of the laud, and run into that 
channel again low'Cr down. 

T a get the water high euougli to sw&n over the surface 
of any piece of ground, it is generally necessary to make 
aiUm ill the original channel, to pen up the water till it 
rises to tlie suilace, or near it, and convey it along a chan¬ 
nel Avhtch shall have less fall than the brook, until it can 
bo got out Upon the surface. Thclengta of such conduit 
or drain mast therrfore depend upon the fall in the lauds 
whuh he parallel to the original channel of the water: 
and theqoantlty of land that can be-covered wilh water, 
depends upon the distance befifeen (be proposed new 
channel and the old ones. 

And, to perform this businej^ in the most methodicdl 
manner, it is necessary to new model the surfacn, other¬ 
wise the water (which will always find its level) would lie 
too deep, or move too slowly over the low pkoc^^ltt the 
ground, and thereby injure the grasses by a redn^ancy^ 
of ivalcr, while all the higher parts of the ground would 
appear like littksisl^nds above the surface of the watei ; 
and cousoqijcntJy receive no beaefit from such an iznpei- 
feet sy tem of firrJgation. ^ 

Where these ineqaiilitie? of surface are large and 
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Improvement rous^ it will be attended with much more expense to make 

of bo^ylandg, gucli land marks into a regular form for lloatinff, on ac- 

by irn^atiOQ. ® 

count of the great expense of wheeling Hie earth from the 
hills to the hoIIoWs, In these cascSj it is necessary (in 
order to avoid expense) to adopt an irregular method of 
floating: by taking advantage ,of sucli irregularities of 
surface, a meadow may often be floated at a quarter of 
the expense required to put it into a r^^ular form, and 
this method is found to answer the purpose very well, if 
the M'ork^i arc properly laid out, with the spirit kuel. 

A'hcu the fall of water is ascertained, the' form of the 

* < 

ground is the next thing to be altetwied to ; if there are 
no natural declivities in the sur^ce, down which thewatcr 
may run from the overflowings of a cut oi; the summit 
into a drain in the hollows, so that the w ater may keep 
constantly running down such slopes by a regular cur¬ 
rent, whieJi prevents a diminution on the ridges and a 
quick discharge in the lower drain ; to avoid an accumu¬ 
lation in the furrows, it must be made with good slopes 
and plenty of drains; these, with a constant supply 
-water in the winter, are the most essential parts of a 
meadow. The water must be con=5tanf]y kept moving 
over the surface, and (he jwacfire proves, that where the 
water moves the quickest, lucre i--' always the most 
grass. 


And, as the water must be constantly running off tha 
land, it follows that it must be constantly running on, to 
keep every part of the surface properly supplied; and 
this requires a much greater quantity of water than is 
commonly imagmed fey those, who are wholly luuic- 
quainted with the practice of irrigation. In fact, every 
good water-meadow should be formed so that it may be 
said to be nothing but a wide extended channel for the 
wafer, no part of which should be too deep to prevent 
the points of the grass from appearing above its surface, 
consequently the water cannot be seen when the grass, 
begins to grow. Yet it will still find its w ay between 
shoots, and nourish the grass without bearing it down, 
excluding it from the benefit of the air and'sim : this is a ^ 
State, in which the grasses of a w ater-meadow k*crease ^ 
. v ery rapidly j m thJ$ state, no w ater can be seen in any 
^ part 
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part of a meadow, but in the rids wMdi bring it on and Irriprovcmcnt 
drains (haf hikeitofi'; tlirinolion down the slopes is only bo^py Undb, 
perceptihlf- win ro it runs ofr the n[)prr rut and in t]ie 
lumper drain ; in th? s#iti more porle^d parts, when the 
grass lias got a i onsiderable shoo?, even ihi^ part of its 
motion is not percepti))Ie ; and a w('ll-rcgala(cd meadow, 
in the 'spring, raiiriot be knonii to be in a ' tate of irriga¬ 
tion witliont walking inlo it. The wMter i mining among 
iP. sho )ts, soon bi'comes pert(‘j)tible to tlio foot which 
prow^N that there is no incoiibidriable quantify running 
down tlie slopes, though its motion upon that part can- 
not ill' seen. ' 


it tlnufoieime of tlic fundaincnta] jiriiK iples of ir- 
lig.dion, to ki^ej ihf water nion’ne.. and that in such well 
ienidati'n'I'Kniiii voO sh.iil nd/hei b (» gieat not too 
lIUU ; fui boili ol tlic' ('\M.in . .-j alike nufiit'iullv to 
legiteiion; but ! bion' ditu laiKii iiiose lui'aliiti 
d{)'H to a fU ido .1 ma toolitfie, than too 

ni'Vvn waui, and irn Ll<>lt^■i t{i(‘ np;d) the les'^ nii cty 
isiequiredin tli^ adju^tm* ni, if the meadow i o laid 
out a> to pu\(id it» art mnui.ition in ta y ]uut (a-'roof. 
1> <t '\Iiert'tlu »j5iaio.ifj ofw.nti is small, it i'^ niUv^-^aiy 
to Ijv* 1 eij nit e Ill tin* tk >ij > b'llU/u td i k in oi di r to 11 - 
ceo e the full bent (it cf tbt -vf-t.iM iinon a ii'iicli iatu] as 
it is (a}^«ible ot iloatii' 

JK le airani-wc niu^t i/of run m to evf > ernes- ami ti v to 

r» ✓ • 

i (he waU I tiM £’ tot> i i.i< I* koi i a( a uiii , e-ul k 
pKo en, t jie gi iss lie >i n*' r* v i i ; i u ii. 11 ))\ ” ^ *0 >>' .t \pian¬ 
ti (v <»i n tUe, \v Im i i t jp.dde { )g a ^ >otl oliK 

VI lal that t]u j tiE It V Will In- best dekiui'n nl bv pi le- 

ine, for some gi omi(] i- nnuh moit wat^r than 

odiei s, 

tn case of a blioit sup,)i) oi w ater, \\ hit h is cxftinLdto 
the iiiqjiovt ment ora'> iunrh land a^ i( is enjubk oi ro\ li- 
Mig, acroidiii^ iVJ tlu* be"t prim ipb s of in *tnii>, i^ vnil 
be bi ttei to unite a*l tlie waUi upon i,i [ortion of« 

tiie WOik as pr.Kitee shall ;io\e il t.quble el rOiCiing 
u Jk and It^ It i th ii pai t loi^ e *'ie ruH b* a la of the m att x 

aslo.jg a. a imi ii is a n ai^ to .^iv*' .i m od oiivfig- 

or .Ki long as it in..y in' kipt on the oJiei paits ithovit 
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Improvement In some meado^Ts, after they have had a complete soak« 

• ingj which has satiirated thu soil, and the grass has 
yiingation. ^j^ickened npon the surface, vegetation will not be retard¬ 
ed for sometime for want of water, and those parts whlrh 
w-.li' forced the most in the autumn, will require the 
^ JeaM in the bjjriiig. It will therefore be always advisable 
on dv'count of the water and a succession of grass, to got 
some part of the water-meadow as forward as poPbihle in 
the autumn, that that part may be dried and fed the first 
iil the spiling, while all t]ie water is employed in forcing 
on these o^hcr jiaits of the meadow which were neglectofl 
in the auiumn. 

% apiLutent manaj^eiueat of the watcr in uniting its 
■yegetatno pov\eis uoon thoM’ pieces of meadow whidi 
ar< dispoaeci Ui pioduce the t arlio'^t \egctaiion in the 
sprinc, and so on in succes=^ion, fiom tht earliesf to the 
latest piet cs of oi tho * which tan be made so; 

artgiJu MUv.' ion ol gias.t^ niiglit Ije obtained, wliich 
•Wv-ildbt M iC 11 I ' tt( r than to get tin w^iole alik^ij 

e/nec' lily ^ it the qua.v \ lu one persons I'ossessiott 
very I;iaud<.iu.bh\ and ius quantity of WlUcv likf'Iy 
orlaicS to st'Jus lor ilie pri pose. 

ThS mt ilu 1 ( f nsiurr (h^v^a* lu <^1 ecess* >n upon por^ 
li tia (>f ch' ru..tl )w , w nth praetbe shall prov'C it rapa- 
i'!i ofro.cmtg at oni* tune, will be a^)j)li<'Able to most 
ratadows. i t tie aic ftw, TiUi aie wel* fornn'd, (hat 
lou rt .k‘{ a u- i t p* "lally in tie wintes. oi lUiere 
art *iny uoiS pi tiavIgat.ons : I have gmerallj' ob- 
soMcd that ill ^ l)est nxesa^Iows upon the largo streams, arc 
liiosf which have the most water and tlic best falls. 


^ciOfnil of ihr Ninr nf Wafer pw 

It }} Viinn near P/e/tc/VA, and ti\ 

^ JjtJJvrd htre^, ^ 

Aa the quantity of water ia sometimes iusullicicnt 
fioat the whole of this meadow at once, it has been coqv 


If 


^ • A map of this meadow-, but without any account of me¬ 
thod of forming it, may he seen in the Communications pf the 
-d of Agiiculturc, Vpl. IV. pvge 341, 
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trivcd to be divided into three parts, by means of two improvement 
large hatches within the meadow . Each of these princU of boggy lands, 
pardivisions may again be divided into still smaller parts, irrigation, 
by putting a common hutch or board made to the shape 
of cither of the main feeders, which wiil stop the water 
out ofany part, and force so much the more upon tlvat 
w iiich is intended to be lloatcd. These contrivances arc 


often necessary on account of the great scarcity of water, 
and also for the purpose of employing all the w'atcr upon 
any one part of the meadow, wliilo the gra^-s feeding off 
the other ; ar<d (if the lev<ds will admit of it) sometiiing 
like^this ought to be done in every good water-meaduW, 
for it is not merely the elevated or high-ridged form of the 
.surface^ which constitutcf^a g<>od water-meadow, but such 
a disposition of the parts as is best calculated for th(f ge¬ 
neral purposes to which the laud, the Mater, or its pro¬ 
duce, may be nio'-t advantrigeously applied. The tliree 
parts of this meadow are upon Im o diilercnf levels, so 
that the drawing of either of the hatches before men¬ 
tioned lays all the high jiart dry, and puts either the 
North or the South part of tlie lower level alloat at the 
same time. By keeping down one of those hatches and 
opening the other, all the water may he turned cither 
upon the North or the South part of the low level, as oc¬ 
casion may retiuire ; or if both the hatches be shutdown, 
the whole of the water may be used u])on the high level, 
or two first sets of beds. 


If there is more water than is sufheient to float eiflier 


^ofthelhree parts y^eparately, either of the two regulating 
hatches may be fixed at sucJi a height as to use the remain¬ 
der on the upper level; or the high level of the meadow 
may be made to rt ceive its full quantity of water, and an 
opening be left under one or both of the hatches, so as to 
distribute the remainder of the water on^ either of the 
parts of the lower level, wherever it may be wanting ; or 
the whole of the water may be used upon one of the 
lower levels, by adjusting the hatch so that that part 
shall have sufficient water, and drawing up the other high 
enough to discharge the surplus ; or, if one part is foot¬ 
ing, and neither of the other pieces in want of water, any 
overjAusmay be turned down the waste ditch which dU 

T t 2 vide 
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ItBprovement the meadow from the upland, by drawing the out- 

of bo^gy lands, side or main hatch, high enough to discharge such surplus 
yirngation. under it. 

The water is capable of all these \artations, but there 
will seldom be any occasion for turning aiiy water to 
waste, as it may generally be all employed nj)on the mea¬ 
dow or upon a third of It. If the other two parts should 
be in use, it will be found most advisable to iced only one 
part of such meadow at a time, tin* other two-thirds 
might then be floating aUcrnatcly. 

' Wh en that third has been foil oO’, the most forward of 

r 

the other tw^oinay ilien 1)<‘ laid dry for feeding, and the 
new-fed part floated in its stead- this plan of feed¬ 

ing one-third ata lime, and keeping the other two-tbirdv 
afloat at the same time, either together or separately, ac¬ 
cording to the quantity ot water, the water will bealnajs 
constantly employed fiom the first cornniencemeni of 
floating to the eonchi'-ion of the let ding and floating at'ter 
it; when the wliole may he ^hu< up fogeth'W for iiiuvv- 
ing- 

7’'hes]iriug floating may' be continued at intervals, {if 
the water be not foul) till (he grass has gained a consider¬ 
able height, but it mu^t only be put on for a day or two 
at a time lo cool the gnuiui*, and the grass grow¬ 

ing. This management, if i( be well conducted, will be 
of great service in forwardin'; the crop and increasing tlie 
bulk ; the ground w ill aKo be the cooler and better for it 
when the crop t ome^ oji, consequent iy ^ it \\ til occasion (he 
after-grass to grow to iiuicli the quicker. No fiiiie 
should be lust in puttthg on tlic water immediately alter 
the hay has been removed : or, as soon as one-third of 
the meadow can be ch-ared. the water should be iuiine- 
diately put upon that part till if ii pretty w ell soaked, and 
then upon the other parts, in their turns, as soon as they 
arc cleared. (Ireat caie should be taken both in feeding 
and taking oil the hay, that ir be done wdth a view of 
clearing that part first, where the water can he first ap- 
pli^id to the purpose of producing another crop. I'he 
w ater should nev er run to w aste but in the height of sum¬ 
mer, when the grass may be high enough to form S tliick 
cover to the ground, and keep it cool and inois., cnongfi 

for 
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for the purposes of vegetation without the aid of water ; improvement 
anti also at the cf summer or autumn, when^ if tlie of boggy 
meadows are fed wUh sheep, there may be some danger u'n.^.uion. 
ol'rotting them by using the water at this time of the 
year* It w ill appear to those who are acquainted with 
the management of Wiltshire water-meadows (by the ac¬ 
count annexed, which 1 received from his Grace the Duke 
of JJedford, and which states tJic quantity of grass cut 
and tile time of feeding the meadow), tJiat the grass was 
bogun to be fed otf before it war fit; and, from the long 
time tliat tlie sheep were kept upon the ground dur'ng 
the'months of February, March, and ApriK there wn- 
mucii of the water wasted, which should have houi!> been 
emplo 3 *ed at that most prolific season. Experience proves., 
that there is no danger of getting the grasses too strung 
upon the ground at this early s(‘a.',on, and that crops 
which are six or scvmi inches higli, and ajiparcntly too 
coarse and high ter a bullock to feed, are eaten w ith the 
most eagerness by slu‘e[i in tlic spring; and tJiosc parts 
where the grass is the liilckest and most luxuriant, arc 
ahvays fetl tlic dost st, and sought alter with the greatest 
avidity. Tliis being conti ary to the common iiabits uf 
all auijijal:i v. hirli r raze ujxni dry pastures, v^hcrc they 
give a decided preiercnco to sliori and sw'eet herbage, may 
lead many persons to tiiiuk that the grass of a water mea¬ 
dow may be too lugli and luxuriant forslieep; but expe¬ 
rience has pro\ ed, iliJt such long grass is neitiier unfriend- -- 
ly nor unsavoury to them ; and.wc know, that the grass 
alw'ays grows the fastest when it has gained coiusidevablc. 
height and strength. It w ill alsn^ thicken at tlie bottom, 
and the roots will get much stronger liold in the ground, 


and consequently will not be subject to feel the want of 
water so soon during the time of feeding, and be able to 
make a much stronger shoot as soon as It is shut up again, 
and the w ater restored to it. I'ho greatest crop will also 
be of the best quality both in grass and hay, and will 
always be fed much closer and evener than in those places 
where the floating has been any ways deficient* The 
drowner, as he is generally called, or the man who Mas the 
Bupci^fintendance of water-meadows, should therefore en¬ 
deavour to make every part of the crop as uniform as 

possi^; 
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Improvement possible; for no meadow cat"bo said to be complete till 
of boggy ipds, that is accomplished, and a good eye may easily discover 
y irrigation. management of a meadow by the Crop upon the groundj 

whether it be in the spring, summer, or autumn : for, if 
the grass appear patchy, or of diiferent sorts and colours, 
there can be no doubt but that the water has been partial- 
2y applied. The different shades of the ground after * close 
feeding and mowing, will also show the parts which have 
had the most water, and where it has been deficient. 

Workmen who have been accustomed to the mowing 
such crops, can also tell all those parts by the difllbrent 
C*nt of the grass. Much of the perfection of a water- 
meadow also depends upontho care and pride which the 
drowner takes in doing his wof'k well. It would there¬ 
fore be very advisable not to change those men too often, 
but to keep the water-meadow constantly under the care 
of the same workman, so long as he manages it well; and 
no one should ever alter the water but him who has the 
constant care of attending it. Water-meadows will ne¬ 
ver be brought to perfection in aijy country, till the 
proprietors and managers of them shall take a pride in 
doing them well, and strive to rival each other in excel¬ 
lence. Land-owners and agricultural societies should 
therefore ofl'er premiums for the greatest produce that 
can be obtained from a given quantity of water-meadow, 
and a smaller premium to the drowner or managing man. 

This would excite emulation, and create a conversation 

' * 

and rival spirit of industry, and attention to a pursuit 
which many might not otherwise have thought about; as 
the crops of water-kiii^O'#* are much more at the com¬ 
mand of the farmer^ dess subject to blight, drought, 
or uncertainty of scaafeh, "than any other crop which he 
cultivates; this would be a fair subject of competition in 
the skill of themanagers, and the premium should not be 
determined by the produce of a single crop, but by the 
aggregate produce of the whole year, taken in spring- 
feed, hay, and autumn-feed. 


'Accoum 
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Account delivered to Mr* Smithy by order of his Grace the Improvement 
Duke of Bedfordy of the produce of nine acres from 
Prisley kVatcr^McadoiOy made out of a Bog< 

1803. March 19.—Stocked it with 12 score of sheep> 
kept them three weejes. 

April 16.—-Shut it up for hay- 

June 23.—Cut the first crop of hay^ supposed to be abov* 
two tons per acre. 

August 20.—Cut the second crop^ supposed to be oift 
and a half ton per acre, 

September 10,—Stocked it with four score of fat sheep, 
three weeks; after that it was pastured with lean 
bullocks, as long unci as often as they could find 
A>od. 

1804. February 27.—Stacked it with eight score and 
four lamb-liogjt, 

April 28.—They have now been nine weeks. This is 
more than eighteen sheep to an acre for nine 
weeks. It had more and better water this last 
winter iliaii the winter before, but from our want 
of grass upon the farm, wc have eaten it longer 
than we siiould have done. 

June21st.—r-Begaii cutting tlie first crop of hay, which is 
a greater quantity than the year before, and a 
larger proportion of the best grasses. 

N.B. At the Woburn sheep^hearing in June, 1805, 
the above meadow was by the Secretary of 

the Society, when the quantily bf th« grass upon it was 
not only found to be.great, butihe kinds of grass it 
produced in general, excellent in quality, add appear^ 

Jilg, on comparison, to improve every year. 


Reference to the annexed Plan of the six Acres of IVater^ 
Meadowy on Vrisley Farm*‘~^Plate VIJL 

The main hatch, which, when closed, occasions 
the water that is to irrigate the meadow, to flow into the 
feeder which fills tho highest cuts, made upon the fir. 
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Improvement eight ridgcs, from which cuts it gently glides down tho 

siypi.g [x\io the eight drains, vvhich unit© and discharge 
y isngAUon, under the arch at b. 

2. The becoiid batch, which regulates the water for 
the ten ridges in the second division of the meadow. 

3. The third hatch, which regulates the water for the 
five ridges in the third or lowest division of the meadow, 
from w'heiice it falls into the old course of the brooks. 



X. 

On the JJ'^e and Abuse of Popular Sports atid Exerct^esy 
resemb/fui^ fho^c of the Grecb'f ami Po}nan^y as i$ • 
National Ohj 'cxf. Py SatCu/t i> AnoENr Baroslk'^^* 
M.D. ¥rom the Memoirs of (he Manchester SotiM 
I'oL L 

>* 

(Concluded from p. zz% ) 


’ iiud 


.A.T> niOl C 11 persons of rank and c<iucafion, at the 
present period, have nbaiuloiied hear and bull baiting to 
the lowest and most despic.^hi^- part of the populace; 
ami I'veii among them tti -^e spt>i,s are inucfi less freqtirnt 
than iofincrly; ^ et the praciiee inee*^ with rouaU'n.ince 
ill some pjy^tb oflhe kingdom, and has Ix'on sup|)ortetl not 
long »ince^ in one of the first iisse.nhlies of fhi^ nation, 
evtolled hv men of rank and abilities, as cTU*oaraging 
harmless amusemeutj^ttehdly spirit, and C0JJtem]>f of 

ITd t 


danger* 




These opixiiou'-ttpjgcaf to be so much at vai iaucc with 
the present enlightened, liberal, and humane slate of 
'ocief\, that to hear they have been defended by seriou$ 
ai'^umiuts and with persevering ardor, is sufQeient tO 
excite both regret and astonishment. Cruelty in every 
sliapc is unjustifiable; but wanton deliberate barbarity 
is di'^honourable to our nature'-, and contrary to the prin* 
ciples of natural religion, honour, justice, and hutnanity. 

* A ccrtlflcite, in terms of high approbation, wa« "giw.n by 
Tarev, of Crown Street, WcatminaltT. . « * ^ 

0f 
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Of all the cruel sports, bull-baiting, as generally prac- _ account 
tised, is, perhaps, the least defensible. It is not only a ot and 

«rucl, but a foolish and detestable dirersion. That the 
spectacle of two animals endowed with courage, strength 
and activity, exerting their antipathies to each others , 
destruction, upon fair and equal terms, should excite our 
curiosity and animate our feelings, is reconcileable to the 
constitution and nature of man ; but that any human 
being should deligiit in beholding a noble and useful ani¬ 
mal tied to a stake, and deprired in a great measure of 
the mcam of offence and defence, and then worried and 
tormented by dogs and men, is a sport so insipid, so un- 
sportsman-like^, and so cruel, as to excite wonder as 
well as detestation. But tJ*e advocat(;s of these and 
similar cruel diversions, exclaim in a tone of triuuiphant 

interrogation-Do not these sports inspire manly 

courage and contempt of danger?’’—Certainly not. 

They are only calculated to generate cruelty aud a thirst 
for blood. They may , indeed, inspire ferocity and in¬ 
sensibility to danger, but they are unfit to impart genuine 
and manly fortitude. 

The Romans indulged, as before remarked, in these Romans 
savage diversions to a greater extent than any other nation did uch dcsivc 
of antiquity; yet they did not excel the Greeks, ttitse^^rueV^ 

, sport'i, 

* 'i'hiowiug at cocks is another Kpecimen of unmtaninj brutality / 

confined solely to our own country. After being tannliarizcd to 
ll»e barbjrtjus destruction ol this courageous bird lu the cock-pit, 
ii. was only advancing one step further in the progress of cruelly, to 
lasicii this inost gallant animal to a stakc^ in oidcr to murder him 
jjiece-meal 'riiis dctcbtahlc barbarity has decluicd as our manners 
liave become more polished and humane; burthc stiong hand of 
the law was obliged to interfere in many places to hasten its aboli¬ 
tion. The cruel treatment of the animal race might well Ic.td an 
ingenious foreigner f* to remark, when descrilung our popular 
diverMon, as ioliow^s: “ The women of Rome behtid b<irbaritics 
and murders in cold blood; but the boxing-matches—the bull- 
baitings, cock-fightings, and the numcroirt attcmlaucc oi both sexes 
at public executions, indicate tha^ there is at least a remnaut of 
Roman manners, and the taste of those limes, left in Jvngland ’* 

$■ 

f Wenderborn, on the character and manners of the people of 
Great Britain. 


VoL. XV.— Dec. 180(5. 
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Nor arc Spam 
and Portugal 
exalted for 
their ball- 
£ghu. 


Arguments 
with regard to 
Britain, and 
the influence 
of its aports. 


hare surpassed the moderns, in the display of military 
ardour and true courage. 

It is a superficial and nnphilosophical view of the sub* 
jeetj to consider the baibarous sports of Rome contri* 
bating to the establishment of her power and militkry 
fame. These spectacles never became common till after 
Hannibal’s defeat ; and that the Romans, subsequent to 
this period improved in valour and hardihood, is not 
corded in the pages of their history. But may wc not, 
with just pride, appeal to facts furnislied by our own age 
and country ? Has the valour, enterprize, or intrepidity 
of British soldiers and sailor.s shone less conspicuous, 
since the period thai bull-baiting and other barbarous 
sports have declined, throughout most parts of the king¬ 
dom? The answer is recorded in the history of our late 
naval and military transactions. 

The conduct of the Spaniards and Portuguezo, when 
contrasted with lliat of our own countrymen, is astrik- 
Ing proof of the iucompetency of savage and crupl 
ainuHcuients to cif'ate a courageous and warlike dispdil 
sitioTi. Bull-fjghts siill const-itule the only active poyd3|p 
aiiiusciuent of the tw o countries. If these bloody 
were capable of inspiring active courage and tnanly^lifliU 
tiludc, how arc we to account for the acknowledged 
degeneracy of the j)eoi)le of Spain and Portugal in these 
warlike qualities ? 

The advocates for bull-baiting and similar sports, have 
recourse to another argument, or rather assertion, which 
they urge with great confidence : Cruel sports,” they 

contend, do not necessarily generate cruelty in a 

peojdc.” The|^English, (say theyJ who arc fond of 

tliesc diversions, are, at the same time, less ferocious, and 
indeed hold the shedding of human blood more in ab-^ 
horrcnce than any other nation on the face of the gio(be-” 
Crauted that m*c really deserve this honourable distinc¬ 
tion—Does it follow that human nature is difTcren^ 
constituted in England to what it is in other parts pf 
world ? Can it be necessary to prove, that habite of in- 
difli^rcncc to human suffering are acquired by repeated 
acts of cruelty to brutes; and that the sympathy^ot our 
natures mpstbe blupted ip proportion to our fi^ijiarity 
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with scones of unnecessary and wanton barbarity ? These Arguments 
are almost self-eriUont suppositions; at least they ^ritain^and 
such inductioas from daily and repeated experience, as the influence 
to pass current forintuUiTc truths* But if we admit that »ports. 
the English are more addicted to cruel sports, and yet 
hold human life more sacred than the people of other 
couutries, it by no means follows, that such sports hare 
not a tendency to create a disposition to cruelty. How 
then arc we to reconcile this apparent contradiction? 

The paradox, if there really be any, is not difficult of 
solution* 

The life of man is alw'a} s inosl respected, where it is 
of most consequence. For, in a country like Britain, 
where the whole body of the people enjoy political and 
civil rights, thei#' own importance, and that of their fel¬ 
low-citizens will be felt and esteemed; and where just 
and equal laws protect the life and property of the 
meancsi of the people, and consequimtly private injuries 
can be redressed by an appeal to the tribunals of justice, 
man will be less disposed to be the avenger of his own 
wrongs* Besides, ignorance is commonly the parent of 
cruelty. Now it may be safely asserted, that the know¬ 
ledge of man’s duties both towards his neighbour and his 
Creator, are better understood and more widely diffused 
amongst the mass of the people in this kingdom, than in 
those othervriso civilized countries, where a thirst for the 
blood of their fellow-creatures seems chiefly to prevail. 

These eminent moral and political advantages are the 
powcrTuI counteracting causes of that spirit of baibarisin 
which cruel diversions are calculated to excite. If it be 
desirable then to efface the harsh lineaments of rudeness, 
and a want of feeling nearly allied to brutality, which 
still mar the otherwise fair visage of the national charac¬ 
ter, let all barbarous diversions be entirely abolished; 
but especially let the sport of bull-baiting be the first 
oftering to be sacrificed at the shrines of humanity and 
justice! A diversion,’* to speak of it in the language 
of a justly celebrated oratorwhich may be chalr^c* 

* Sherid^ Parllameiuaty Debates ou tine aboUtion of 3uJi<- 
kaitiag, 

terised^ 


Uua 
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On the art of 
boxing. 


Whether pu- 
be com- 
mciuiablc 


i\ 's less dan¬ 
gerous than 
most other 
mean* of sud¬ 
den combat. 


If man cannot 
be prevented 
from some ap¬ 
peal to vio- 

ieace» thcn«-^ 


tensed as inhuman, cruel, disgraceful, and beastly, and 
which can excite nothing but brutality, ferociousness and 
cowardice; for, its direct tendency is to debase tha 
mind, deaden the feelings, and extiuguish crery spark of 
beirevolence*” 

II. The amusements which depend on bodily excrckec 
and personal contests. 

It is not compatible with the limits of this essay to 
notice the variety of bodily cx€?rcises and active sports to 
which the people of England are generally addicted. 
But there is otic kind of personal contest, to the con¬ 
sideration of which the remaining part of these remarks 
will be chiefly devoted, as it has been the source of ob¬ 
loquy and reprobation among foreigners, to the national 
character. The public exhibition of boxing, and the 
practice of the same art in deciding private and personal 
quarrels, are here alluded to. 

The exhibition of pugdisrn on a public stiigc, is ihost 
probably a relic of one species of the Roman gyinnaslic. 
This mode of venal stage-lighting is a barbarous prostitu¬ 
tion of a manly useful art, whether considered as an 
exercise calculated to inspire fortitude and intrepidity, or 
to afFonl effuacious means of defence against personal 
insult and violence. liut when considered merely in the 
light of yieldijig gratiiicatiou ar- a public spectacle, or 
of furnishing an opportunity^ for gambling speculatioiib, 
it is then viewed in all its naked deformiJy—Yet, is not 
tlic art of boxing, by which instantaneous insult may be 
avenged, or personal injury averted, less dangerous than 
any other practice adopted by the inhabitants of the con¬ 
tinent on similar occafcBtons and for similar purposes? 
The question is an important one; and the following 
facts and observations may serve, perhaps, to apologize 
for, if they cannoJ justify, a custom so interwoven with 
our national manners and character. 

So long as man is siibject to the imi>erfect!on of his 
nature, he must be compelled to acquire the art of self- 
defence, as well as that of annoyance to others. Our 
experience of his conduct and character, teaches us the 
impassibility of extinguishing the passions of prCde and 
Tcseiitment, which, although they frequently im^olve him 

iR 
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ilk misery, are still the sources of some of his noblest qua¬ 
lities and attributes. As some portion of evil will attach 
to the best and wisest system of moral or civil restraint; 
that policy is, perhaps, the wisest, which legislates for 
man as he is, not altogciln^r as he ought to be. ^ulfcr the 
passions to reign uncontrouIecJ, and you dissolve the 
bonds of society; stifle the active energies of a resolute 
independent spirit, and you degrade the man into a 
passive slave. The feeling of resentment for unprovoked 
injury and insult is a salutary, if not iustinefive provision 
of our common nature. It may be asked—Is man 
then to be the judge and avenger of his own wrongs? Is 
not every oifeacc against the person of a citizen a breach 
of the laws of society ? and should it not be punished as 

such ?”-Certainly :—Hut if in the best regulated 

states it be found impracticable to prevent man from fnv 
qucnlly asserting a claim to the vindication of his own 
real or supposed wrongs, it then becomes a question of 
expediency as to the most preferable mode by which lie 
may be enabled to obtain this end. BoAing may not , 
unjustly be considert^d as tlie most eligible means of most rligiblr^ 
oflciice and defence. It is properly ranked among tliose v^noui 
atliletic exercises, which, at the same time that they im- 
part address and sticngth to the body, inspire courage 
and fortitude in the mind. It may indeed lead inid hearts 
and Jbad heads into acts of presumptiou and petty tyranny; 
but tins propensity to an improper exertion of skill and 
courage would be checked, in propoition as men were 
more equally possessed of the means of defence or ag¬ 
gression. They would learn tp respect the ikill and 
bravery of each other, and consequently be less prone to 
untliie resentment and quarrels. The government that 
would attempt, with a despotic and severe authority, to 
contruul the exertions of f>elf-c#nfidence, and a moderate 
exercise of just resentment, could only expect to rule 
over a nation of timid and revengeful slaves. The open 
and ingenuous expression of manly indignation might be 
repressed; but the rancorous feelings of malignant re¬ 
venge would be fostered and encouraged. But uoi^tatc 
C^n, with any prospect of success, attempt such an abso¬ 
lute douiiniou over the passions of men. And if it did, 

-it 



oy SPORTS AND CXXRCISES. 



Other coiin- 
tries use more 
destructive 
means. 


Destructive 
effects of W4at 
of regulation 
in pci ^oiial 
struggles. 
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it must (according to the observation of a spirited 
author) in order to act consistently, prohibit the use of 
knivgs, hatchets, and even pokers; for any of these, 
upon a sudden emergency, might impart a fearful power 
to the enraged and the feeble.” 

If we consider the practice of othi51r countries, where 
boxing is unknown, we shall find, that the modes of re¬ 
senting injuries, resorted to by the connno,n people, are* 
full of danger and ferocity. In Italy*, the stiletto is 
not only the weapon of the hired as'sassin, but is also 
kApt ready in the bosom of the respectable citizen, to be 
plunged into the heart of his friend or neighbour, upon 
any sudden proTOcatioii from anger, or motive of re¬ 
venge. 

Wheji the passions are under greater restraint, from 
the influence of law.s, of clfftiate and of custom, such 
dreadful consequences do not ensue from the quarrels of 
the populace+. Yet even in France, and most parts of 
Germany, tfic quarrels of the people arc determined by*a 
brutal appeal to force, directed in any manner, however 
perilous, to the annoyance or dcstrurlion of an adversary. 
Sticks, stones, and every dangerous kind of weapon, are 
resorted to for the gratification of pa.^ion or revenge. 
But the most common and savage iiu tliod of settling 
quarrels upon the continent is l)ic adojdhni of the Fan- 
cratium. The parties close, and struggle to throw each 
other down; at the same time the teeth and nails are not 


• la an authcniic publication of the life of the late Pope, it 
afErmed, that upwards of lOOO persons annually fall victims in 
Rome to the stiletto; either by the hands of the hired assassin, or 
in private quarrels. Dr. Moore reckons the number of murders in 
Naples, by the dagger, at not less than 4 CX) annually. 

f The mode of fighting in Holland^ among the seamen and 
Others, is well known by the appellation of 5nicker«Snee. In this 
contest sharp knives are used; and the parties frequently nfsiim, 
and sometimes, destroy each other. The government deems it 
necessary to tolerate this savage practice. Certain fines are im¬ 
posed yf wounds be inflicted on dangerous parts of the body; but a 
Very trifling, and indeed seldom any punishment ensuefl^ 
the general rules of the combat have been adhered to. 

uueinploycd- 
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upflinployed. In short, they tear* each other like wild 
beasts, and never desist from the conflict till their strength, 
is completely exhausted; and thus regardless of any 
established laws of honour which teach forbearance to a 
prostrate foe, their crucHy is only terminated by their 
inability to inflict more mischief. And yet superficial 
observers, and especially all foreigners who have written 
concenihig our ciHtoinb and manners, loudly brand the 
English character with savage rudeness and brutality, 
because they have seen men tenninale their quarrels by 
an appeal to boxing; in which the parties are not por- 
mitted to take an unfair advantage of each other, but 
when one is dis{) 0 ‘!ed to yield, the combat immediately 
closes, and the cou(|ueror and the vanquished are often 
seen to give aiid rect'lvc a hearty shake of the hand, in 
token of mutual good will and forgiveness. In no in¬ 
stance dot*s the manly, sj)irited, and generous character 
of Britons, rise to a higher ]>itch, than in thi^ alacrity 
almost iitiivcrsallv shew n by the most ignorant and low'est 
order of the people, to terminate their personal contests 
ilia kindly and honourable manner. '^I'he mind indeed is 
thus relieved at once from the brooding mischief of ma¬ 
lice and revenge. For, when the idea of self-conse-r 
quence has been maintained, in courageously supporting 
the contest, man is better 6a^i^f^ed with himself and 
others, and consequently more likely to dismiss his ill- 
will and resentments. In order to tester manly fortitude 
and vigour, and to prevent the mischiefs arising from the 
irregular and brutal exertions of strength and ferocitv— 
would it not be advisable, to encourage the art of boxing 
with mufflers, as a subordinate branch of the gymnastic 
exercises ? All stage exhibitions of prhc-Jightmg ought 

* In Virginia and the other southern states of America, the most 
savage acts of barbarity are committed, in the quandu of tht. pt o- 
ple. Goachtng—or thrusting out the eye from the socket, ia one of 
the means resorted to upon almost every personal dispute. An in¬ 
telligent traveller, Mr. Weld, declares, that at Richmond in Vir¬ 
ginia, it was nothing uncommon to meet with persona deprived of 
one or both eyes from this horrid practice. He mentions an^iher 
mode to disable an antagonist, sp detestably barbarous, as to excite 
incred^ty, if the account had not been corroborated by other 
writers. ^ 


In boxing no 
unfair advan¬ 
tage is cv^cr 
allowed. 
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to bo rigidly prohibited; nor should men ctcx be suffered 
io prostitute their strength and valour for the sordid pur¬ 
pose of gain. 

It is a singular though striking fact, that in those parts 
of the kingdom u'horo the generous and manly system of 
pugilism is least practised, and whew?, for the most part, 
all personal disputes arc decided by the exertion of savage 
strength and ferocity—a fondness for barbarous and 
bloody sports is found to prevail. In sonic parts of Lan- 
cashirc and arc common prac- 

tiii'cs. The knowledge of ])iigillsm as un art is, in thes'e 
plart^ s, neither understood nor practised. There is no 
established rule of honoui; to save the weak from the 
strong but every mairs life is at the mercy of hts succcrs- 
ful antagonist. The ohject of each combatant in these 
disgraceful contests, is, to throw each other prostrate on 
the ground, and then w ith hands and feet, teeth and 
nails, to inlliet, at random, every possible degree of iIIm 
jury and toTinent^\ This is not an exaggerated stRiUku 
meiil of the barbarism still j)revai!ing in many pariV^rf 
this kingdom. The county assizes for Laacashirc~4ff(1rd 
too niany convincing proofs of tJie increasing uifeciiiefs 
arising from sa vage and di'^gracetul combats.* 

The Judge^T on these occasions, have freq^u ntly de-. 

dared in the most solemn and impressive charges to tive 


• A disgusting liutincc of this ferocious mode of deciding quar- 
rcl*«,w’’s not long since brotighi forward at tlic IV'Ianchtster bcssiono. 
It .appealed ill evidence, that tw'u persons, upon some trlfhng dK>- 
putc, at a pnhiic-hoijsc, agrcertl to lock ihcmstlvcs op ui a room 
ith the landlord and “ jQght it out'* accorduig to the liolton me¬ 
thod. This ctHitcsi lasted a long time, and was only tuuhnaled 
by the loss o^ the greatest part of the nose and a part of an ear, 
bfK'ii^ing to one of the parties, which were actually hitten oil by 
the other, during the light. The sulTcrer cihibittd at the trial, 
pnrl of the ear torn off; and when asked by the counsel, what 
had become ot that part orf his nose which was tnhking—he re-^ 
plied, witli perfect naivete—" '^I’hat he btUeved his antagonist 1^4^ 
swallowed it'!'* It has liappcntd to tlv: writer of these remarks^-, 
witness, in more than one instance, the picking up in the t.trcc|^ 
lacerated portions of e;‘rs and fingers, after these detestable 
savage broils. Surely eithtr our laws or manners might ii^Jcrfifi'C 
jn suppressing such deeds of savage barbarity! 

Qlrand 



om XHjk Exmcin^ m 

that tlie number of persons indicted for 
murder, or manslaughter, in consequence of the bestial 
mode of fighting practised in this county, far exceeded that 
of the whoJe Northern ci' cuit; and tiiat, in future, 
they were determined to punish with tlie utmost rigour 
of the law, ofltnders of this description—l^uf, alfis! 
thase ju*t denunciations hare litlJe availed. Is it not 
then highly probable, that- the evil which the severity of 
the law has been unable to correct, might be gradually 
and eiFectuully abolished, or at least greatly mitigated, by 
the encouragement of a more manly, and less d^ngcrou^) 
mode of terminating the quarrels of the populace? In 
tlie Southern parts of this kingdom very rarely (and then 
chieJly in pitched battles f<»r gain) is there any danger to 
life or limb from ilie practice offair boxing. If then In ftwouldbcad- 
the public schc>ols and large manufactories of Lancashire, boxing 

where immense numbers of boys arc undtrr the entire into themanu- 
corttroul of dieir masters and employers, some pains 
taken to introduce iJie manly s>.stein of boxing, and the * 
laws of honour, by .which it ii* regulated, there can 
scarcely be room to doubt, but that the life of mart would 
be more respected—4jarbarou3 propensities subdued, and 
the present character of the county rescued from the 
stigma of savage rudeness. It has been asserted, 
tliose qualified to judge, that since the late diifusion of th« 
knowledge of tiic pugilistic art by itinerant practitioners 
UTuong the Northern inhabitants of this kingdom, the 
mere exertions of brutal strength and ferocity have some¬ 
what fallen into disuse, both as exercises of pastime, as 
Well as means of ofl'ence and defence. In order there¬ 
fore to abolish all traces of the mode of contest 

which has been so fully described, would it not be advise- 
ablc to hold forth prizes, at wakes and public amusements, 
rwhere the populace assemble chiefly for the purpose ot 
diversion and pastime) for the encouragement of those, 
who cjxcclled in sparring with mufllers ? This trial of 
skill, force, and agility (which was at first the practice of 
the antients) would contribute, uxdcr due regutateofiSy ±6 

. ^ 

* At one assizes, no less than nine persons were coawicted of 
manslaughter, originating from these disgraceful eneounters. 
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invigorate the body and animate the coarage; ami effee- 
tuaUy abolish the present dangerous and inhuman me¬ 
thod of deciding persona! contests. 




XL 

Extract fro?n a Memoir of Vauquelin^ read to Oic French 
National Inditntc^ on the Chemical Properties efOisa* 
nife^ cofnpared icitk tho^e of Titanium^ and shewing that 
* the former is the first specks of the latter'^. 


Suspicion of Several years ago, M. Vanqueliu indicated an ana- 
analogy be- j 9 ? i 

twctn oisanitc bct^vcen oisanite and litanium ; but as bis oppor- 
and titauium, tunities at that time pennittod him to make experiments 

upon small quantities only of the oisaiiitej and the rrys- 
tallineform seemed mimical to his conjecture, an uncer¬ 
tainty remained which rcrulcTc^d him desirous of repeating 
his analysis upon a largfr scale.^ It was fiot till the pre¬ 
sent year, that b} makitig an excursion into Oisan, tte 
was able to procure a sufficient quantity of thatsubstanre 
for his purpose. 

Suspecting that the (JifltTenre of form and specific gra¬ 
vity between titanium and oisanite might depend on 
the state of oxidation, he iicalcd equal quantities hy the 
same fire; I)nt no change was produced in tfither sub¬ 
stance. lie sinqdy reinaiked that the titanium became 
more decidedly red, which was owing to a small quantity 
of iron contained ili it. 

They have the Titanium and oiyamle comport then’iselvos ill the same 
•itmc Ir.bitudc^ bh the alkalies ; thc\ combine wWh them by 

the assistance of heat, swell up, become white, and arc 
even in part d^•^solved when water is added to the combi¬ 
nation. 

It cannot be doubted hut that these substances really 
combine together, because it is impossible to separate them" 
by water hr by any other mechanical means. In this 
^tatt^ of combination w ith alkali, the two substances are 
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soluble in acids and form triple salts which are easily 
decomposed by moderate heat. 

, After haring dissolved titanium and oisanite separate- The muriatic 
]y in muriatic acid, he subjected them to the action of 
varjous re-ageuts, lie remarked thaC both were precipi- tate by gails, 
tated of a fine blood red, by the infusion of nut galls ; but preci- 

that the solution of oisanite afforded a yellowish brown prussiaie differ 
precipitate with prussiate of potash, while the solution of owing to yon^ 
litaiihim formed a very deep green precipitate with 
same re-agcnt. The author suspected that this last co¬ 
lour might arise from a. portion of iron contained in tile 
titanium ; he mixed a few drops of muriate of iron with 
the solution of oisanite, and he then obtained a green co¬ 
lour entirely similar to that which the titanium had exhi- 
bited. After having evaporated the solution of titanium 
to dryness, he washed the residue with distilled water, 
and obtained a yellow liquid, leaving behind a white sub¬ 
stance insoluble in water and the acids; but this matter 
being again fused with potash and washed to carry off 
the excess of alkali, was eft^ily dissolved in acids. 

The liquor arising from the solution of titanium eva- They do not 
porated to dryness, precipitated a blueish green with 
prussiate of potash ; the solution of the residue being 
again fused with potash, was, on the contrary, preeijn- 
tated of a yellowish brown, like that of oisanite, by the 
same agent and not green as before. 

iiy this operation,' M. VauqueJin having separated the okanltc Is 
iron from titanium, the solution of the latter then present- thcrcfoic the 

ed absolutely the same properties as those of oisanite. Iile^gcliur^tita- 
IJcn ce he concludes that tlio only dilference between o'u nium. 
sanite and titanhim consists in a small quantity of iron 
and of manganese contained in the latter; but he doubts 
whether these substances be-the cause of flic form which 


distinguishes the oisanite ; for these impurities are very 
small in'quantity and may be for the most part separated 
by muriatic acid. 

From these experiments of Vauqiieliii, it is necessary 
fha,t oisanite should Ive removed from the class of stones 
and placed in that of metals, under the genus titanium, 
of whfoh it ought to constitute the first species. 

X X 2 The 
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Th^ f itors of the Journal de.s Mines remark in a note 
that M. Ilany Ijad a)rt*adj conjectured, as was announ¬ 
ced in their Gist number, that oisanite, which he denomi¬ 
nates anatabc, must include a inetaiMc substance. 'Ilis 
pbservatioris on the form and several other characters of 
that mineral prove that it constitutes a particular species, 
which must ht'separated from the oxides qt titanium and 
placed in the genus of the metal itself. 


SCIENTIFIC NK TVS. 

A Ht^port of /hr Transactw?!? of /hr C/fisf of JMafhrmalital 
ft 'd Si'U'Hcrs of the Naiional In titu/e of 

p'i Ufici for the p)Oi'cili)i^ Jeff/’, 2 Cif\ made at the |>^^- 
of tlicTf/i ifJu/y lasf^ of K'hiih (he' 
tu}/; is an Abridgeoicni. 


Toiio^i^.phv of X’^J- o OTjTVfKR presented an account of the Topo- 

of Persia*'^ lie has ddjK'ribcil the chains of raoun- 
ot the taius, the cours*‘s of the streams, and the produc^^ions 
swit, &c. peculiar to the climate. The nearly absolute drought 

xvhich prevails, is the cause nhy not njorc than one twen¬ 
tieth part of tliis >ast cm[)ire is cultivated. Entire pro¬ 
vince.-, have not a single tree witich is not planted and 
. xvatered by the bands o\ men. This evil ^constantly in¬ 
creases by the dilapidation of the canals by which the 
water from the uK)uritninn was formerly cuadnoled to the 

to 

lands, and the territor) becorrung im]uegnatetl with salt, 

beco'iu's eterfiai)> barrtJii. 

» 

Cnnjcttu'c^i of The rejections of the studiou^i and sedentary cultivator 
l^^crpfdc rrs- of naturulhislory, may lead to resivlts w^cU calculated ta 
rnul i'jscs in divert the pursuits of travellers. M, de Lacepede, fiijr 
tnr interior nf examining w hat is at prenmt know'n /)f Africa, by compjftto. 

ring ihe volume of tite divers which arrive af the 
with the extent of the regions upon which the ruins of^hc 
torrid zone fall, and the quantity of evaporation to be 
observed and lastly, assisting his judgment by the 
rutmber and direction of the chains of inland mouH- 
tains, as described by travellers, has, ofli'ercll some 
conjectures respecting the physical disposition of tho 
' countries 
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«o\infries still unknown in the centre of that quarter of 
IheglobCj and more particularly the seas and great lakes 
which he thinks must there exist. He has indicated the 
fourlfes which appear to him to be proper for most spee¬ 
dily exploring those conutrics which still remain to be 
discovered. 

There is another description of ccmjectural geography, Diminution of 

which seems to determine the antient state of places, from C'abpian 

_ * Sea. lu antieut 

what is at present to be seen. M. Olirier has in this state. 

manner examined how far it may be admitted that a com- 

• 

mniiication formerly existed bciween the Caspian and’Vhc 
lilack Sea. Jle thinks it existed to the north ot Cauca¬ 
sus, and that Uje.diuvions of the Coubaii, the Wolga, and 
the Hou have Interrupted it. 

Since that the Caspian not receiving from the ri¬ 

sers which fall itii.' It a sulhcitmt quantity ofuater to sup- 
j)ly its evapor.Tttoii, lias eontiuuallj- sunk in its level, and 
is at present sisi y feet lo'wer tliau the liuvine Sea. In 
this manner li i. that it has been se|jarated from the sea 
of Aral, and has left uncovered tlie immense plains ot 
salt sand which surround it to the north and to the east. 

M, D^reau de la IMallc, son of one of the members of 
the Institute, lias tonnd numerous testimonies in the 
(jrre^’k and Homan authors of lid's ancieut extent of the 
Caspian Sea, and tiis communications with the Eiixine 
and the Aral, He has presented a long ineraoir on the sub¬ 
ject to the Class, and to lliat of Ancient History and Li¬ 
terature. These researches atiord an additional proof of 
the utility of connecting the exact sciences, with re¬ 
searches of erudition. 

M. Monger has given some observations on two an- mill 

tient mill stones, dug up near Abbeville, from which, siodls. 
as well as from examination into the writings of tlie an- 
tients, he determines, that they made tiieir mill stones in 
general of porous basaltes. 

M. Desmarcts, from an examination of some antient piece gootU 
garments, found in a tomb of the Abbey of St. Germain, foMuetl by the 
lias determined that most of the processes of weaving, at 
present used, were known in the lOth conlury, an(J'’’hehas 
thitown new light upon the articles of Pliny respecting the 
antiejit fabrics. 
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Botanical 
i\'oi ks. 


Ca\ Icr on ani¬ 
mals \vitlioul 
vci itbrai. 


AnU on tlic 
f(js,il boiicj> of 
animals. 


I ot/il bones of 
ll»c I hiiu»''*e’'ws 
und elc |'hai\£. 


•—belong to ex¬ 
tinct spccica. 


Several important botanical works haye appeared* 

The Flora of New Hollaml, by M. tie la Billardiere ; 
the magnificent description of the Garden of Malmaison, 
by Vcntoaat, have arrived at their nineteenth livifcson. 
The Flora of Ovare and of Benin, by M- De Beauvois is 
atiis fifth. A fifth volume of the Botaniste Cultivateur 
of Dumont C’ourset has appeared, and M. La Marck 
has given in conjunction with M. Decandolle, a. third 
edition, greatly enlarged, of his Flora Fran 9 aisc. 

M. dc Beauvois has begun to publish the insects which 
h<* collected oa the African and American Coasts. Two 
pai'Lshave i’p])cared. 

M. Cuvier has continued the two great series of re- 
scarrli'.^s which he has b(‘en engaged upon several years, 
upon anfinalswithout vertebra*, and upon the fossil bones 
of ((uadrupctls. In tht* first of these series he has this yvo^' 
given the anatomy of seven genera ; theScyJla, theClaii^ 
CHS, the Eoiides, the (lolyinacdn, thcLiinax, the 
and the IMaiiorhe. 'j'he two first are very little 
even externally, and the author has rectified the 
tions of naturalists with rt'gaid to them. 

In the second series he treats of llio fossil bones of l^rs, 
rhinoceros, and elephants. 

Two species of bears, at present unknow n are Jjluried 
with tygers, hycna«, and other carinvarous unimaife in a 
great number of caverns in ihe mouniaiiis ofTInh^ary and 
German V. 

• It 

Bones of the rhinoceros arc found iu abittidance.. in the 
imcompact grounds in all parts of the gkjbj, where exca¬ 
vations !ia\e be{*n made. The author has collected noti¬ 
ces of more than six hundred places of the two continents, 
where the bones of elephants have been dug up, and very 
recently the grinders and tusks have been found in the 
forest of Hondy, in digging the cnnal which is intended 
tobriitgllie waters of the river Ourqne to Paris. The 
more we advance to the north, the better is the state of 
]>reser^ation of theye bones. An island of the Icy Ocean 
is almost entirely formed of them, 

Th\*se facts were in great part known: but it follows 
from the detailed comparison made by Cuvier, of the bones 
of the rhinoceros and elephants at present living in Africa 

and 
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and the Indies, with those of the fossil aaimals, that they 
are respectively of different; species. 

The fossil rhinoceros had shorter legs, a larger head, of —havJngpccu- 
greater length, the snout being very differently formed tharacicr*. 
from that of the present rhinoceros. The elephants had 
the grindei*s, the head, and particularly the alveoli of the 
tusks very differently constructed, and the trunk had 
other proportions- 

The author concludes therefore that these two species —which for- 
arc extinct, as well as so many others of which he has * 

discovered the bones and ascertained the characters, ami hones are now 
of ^t'hich fen or twelve hitherto unknown to all na- 
tnralibts, have their bones incrastodin the plaster stones 
of the neighbourhood of Paris. 

Ne also thinks that these species have lived in the 
places where their bones arc found, and that they have 
not been brought thither as has been generally thought, 
by an inundation, for tlieir bones are not worn by fric¬ 
tion. 

The chemical transactions of the preceding twelvemonth Chemical newt 
which bear relation to the Institute, arc mentioned in this 
report. The new edition of Fourcroy’s Philosophy of 
(’hcinistry, The Experiuients of Count Rumford pn the 
Communication of ^feat through Water, and on the ad¬ 
herence of the\particles of that fluid together, both 
which have appeared in our Journal, are stated by the Researches on 
reporter. lit* also gives a short analysis of the Labours chemical 

of Berthoiieton Chemical StJSics, w hich that able chemist Bertholict. 
still continues to pursue. M. Berlhollct, w hilche shews 
that very large quantities of carbonic acid, may, by pres¬ 
sure, be united with the alkalis and earths, takes notice 
at the same time that these combinations arc complete 
throughout, and not that, as is commonl}' imagined,one of 
the principles is superabiind^it, and afs it w^ere disengaged 
w bile ill excess beyond saturation, Jn proof of this lie 
remarks that the smallest drop of sulphuric acid, added (o 
a sub-c.arbont^te, does not seize upon a portion of fre« 
alkali, hut immediately decomposes a portion of the whole 
and disengages the carbonic acid. And so Hke^h^ 
he rec^arks that the acidulous sulphate of soda effloresces ' 
in the air, which it could not do if any portio^a ofsalpliu^ 



tie acM were 9 foj; th;jBye isi.ttO sitbstance ia 

nature which is luQre strongly attractive of water. 

Measure of the M. Berthoiiethas establii»hed apaetbod for ascertaini^ng 

acidity of the acids, and of the alcalinity of 
acids compared the difieiN|nt bases, by the quantity required of cuch to 
togeihcn saturate or completely neutralize the othcr^ so as to give 

no sign of either acid oralkahnc qualities* 

He confirms this method by shewing that (he propor¬ 
tions of these quantities are constant, and that if, fiir 
example, it benecessaij (o add to any base twice asm ihIi 
of any species of acid to saturate it as to saturate ano¬ 
ther base, the former of these tw o bases w dl require twice 
as much of any other species of acid for its saturation as 
the second will require, 

^Combinadons But degree of i csistancc to heat docs not correspond 

heaT'morc^^a- force, au4 it is more cas) for examijlc, to do- 

dily when wa- compose the carbonate of magnesia than that of lime, by 
ter is present, though the affiuify of the^ic two cai (hs for the aad h 

nearly the same. This difference arises from the much 
great^^uantity off water in the fij st carbonate; and other 
^periments shew that water favours tlie disengagement 
of carbonic acjd. 

The consequences of these facts, with i aJl the 

branches of chemistry, particularly the tin oi^ of analysis 
are very important. The tabks of *.ifluffdcs and great 
part of theanalyses hitherto made ait. ‘^haken, and experi¬ 
ment proves In fact that most of Ihe-e results demand 
further revision. I'orevainjHe, Klaproth, and utter him 
Vauquelin have found one fifth of lluoi ic acid in the topaz 
where it was ne^ei suspected- This stone must therefore 
be ranged among acidtfcrous substances- Apothor mine¬ 
ral hitherto considered as a stone, namely the oisanitc, 
must be ranged among the metals; (for wliidi sec our 
present number) and various other instances no less stnk- 
^Dg and impotimty are given by |Jie reporter. 

M. Fourcroy has given art account of his experiments 
late iacoveacl on plating^ with an history of what has been done by 
on platina. othcTS- Of.thfe last, in ab^dgciuc^nt, I give the substance 

wi^ont ti^dert^king ta^amioe into thel^pts and dates 

DeWtSf dUcover the ca^f of tl|e Biflcr- 

^ cut 


Extensive 
consequences 
of this doc¬ 
trine. 
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of |4atmA fomtd thAt the 
4N;d oolourof so^ them o^ing to an unknown 
metixl Foumrojr mi Vauqueiio, by examining the black 
{lowd^ which xigmains after dt^solvhig platine^ and find¬ 
ing: fabat in some experiments, a mctaliic vapdtilE^ having a 
strong smell was elevated, and that in others^ the sub¬ 
stance uasexhibifed in a more ItXeil manner, considered 
this powder as a new ini^allic substance, of which they at¬ 
tributed the difTercnt properties to different degrees of 
oxygerutiout 

But during this time, Mr. Tennant examined the same 
black powder at London, and succeeded in decomposing 
it into two diflcrent inctais, the one fited, and the other 
veiy volatile; and Dr. Wollaston, another English che- 
ini'it, by examining the solution which was till hhen siip^ 
jKWitHl to contain only platina, had also discovered two 
other metals, different from platina and from tho^e which 
form the biaek powder. 

So that after the long and painful researches of which 
thi^ singular metal has been "the obj^ for upwards of 
forty years, chemistry has biiccocdcd in developing eleven 
metallic substaaccs in its ore; namely, platina, gold, sil¬ 
ver, iron, chromium, and titanium discovered by Messrs. 

F<>urcroy and VauqueUn in the^more or loss cdloured 
sands which a^e always mixed with it, the two new 
metals of Woilaslou, Palladium and Rhodium, and the 
other two of Tennant, namely, iritlmm and osmium. 

Short descriptions of tliese arc given, which 1 shall 
oko transcribe. * 

Palladium U white, ductile, than silver, very Description of 

fusible with sulphur, soluble in nUrld acid, forming a red Palladium, 
solution, precipitable in the metalHc state by^Sulphate of 
iron, and of a dirty green by prussiate of potash i and 
ibnning with soda a triple salt, soluble in alc<^ol. 'It 
was for a short titfie considered as an allc^ df platina and 
t&crcury. 

Rhpdiuni k grey, oasdy reducible, fixed imd infusible, rfjoaium. 
colouring its acid solhIfonS of a rose red, #}iicb muriate 

f&ry Iht#tse| pt^ifdtaMe 

lon^ |he alkalis* and not at all by {wntsstate ^ pot¬ 
ash. Jts^^4k{twithsddaiskkM^ 

^ Vor., XV,~Dec* 1806, Y y Iridium 
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chromium in 
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— ofindium. Iridium ist white, very hard, d/)hcaft to fuse, nearly 

insoluble in nifro-muriatic acid, jud no( at all in any 
Other; oxidable and soluble by the fixed alkalis; and 
its oxide is soluble in acids, gifin,; varied and lively co¬ 
lours to Its different solutions. riiese are the red salts 
which colour those of jdaflna. 

Osmium is a metal not Jutheno reducible, of which 
the otide has the form oi a black and very volatile pow¬ 
der, very odorant, \ery fufeible, soluble in water, and 
rising with it in vapour, and giving a btroiig .smell and 
feste to thht fluid. ItS'solution assumes a frite blue eg- 
ioitr by tlie sInatlestqaantUy of infusion of mit galls. 

The singularity of this composition Is no less worthy 
of k^&mark thAh the sagacity by Which it Ills'been de¬ 
velop^. ‘ ^ ^ ^ 

Chrdtdium hasf fttely be<>ii discovered in tbe-wet<*OTic 
stones by and since by Mr. Thenard. 

The discovery of I^aoi hiani, of the farihatioii of muri¬ 
atic acid, b)^ galvUnisin, is considered as m want of con- 

and Thcnard did not find It 
iTmounccd bv wlicn they took care to make tin' < <perimei.< without the 
P^crhMiir cuil of auv tiling ui ith could jfloHl bta salt. The 

experiments of Mr. Syivisier, leinid-^d lu our Journal, 
Vol. XV* p. 50, howU'vm appoa. i confirm the. fact, 
and conduce not a litfle to espbij^ thi prou'^-s, which no 
doubt must be conudued assiill enveloped in ob^curitj^ 
Jna.scries of rcsearclies upon leAanfbu, uudertakon 
in the first Instance for the improve liicnt of h^'tVdnoiny, 
M- Biot wj) Iid foavd'* Luriselfof this action of bodies 
upon hghi as a \cry liappy means oi arializin|:'transparent 
subfetanres. 

It has been long known that the rays of light are re-^ 
fracU'd when they juiss from one medium into another of 
ditfercjit density, and that the refractions of different 
medinihs correspond with their densities, unless they 
contain some combustilile element. These last increase 
the refraction much boyoiid what tho simple 
x>ouM have produced.^ 

Ff*adi this antlent observation it Vas iliat ^ewion 
foriffed a judgment that the diamond must be cWbu^iblo, 
and be <^4*0*41^^50^ at the ahnost Ihms^^ly 6on^ 

^ ^ • jeeture, 
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Curious and 
rc- 
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jecture^ (iiat must contain some combustible 

matter. 

If two substances be mixed of known refractions and The propor- 
proportioiis, and regard be had to the density of the 
mixtuic, Hie total refraction may be calculatcdi and, on poun<r 3 ,^^^* 
the othei hand, when the refraction of a mixture of ^u^i^rcnt, 
which th( elements are known i> ascertained, their pro- 
portion may also be had. Mr. Delambrc, in his report, theirrcfractirc 
explains the principles of this calculation. power. 

Mr. Biot having applied H to mixtures of known pro* 
portions, and having always found^it just, has tnade us# 
of it^tp de<;emine the unjknown proporti<^ns other 
mixtures. 

For tl|is porpoap H is 99 !^ noedfui to a prism of Methtjd of 
giass^ under a Icnuwn pressure, with the id- 

ta^fd to be c^mined; pr, to form f< pripm of it 
be solid, ^through which a remote object is to bo ob-. 
served j the angle of refraction is to be measured with 
thocirclij of repetition, keeping an aocount'^of the pres¬ 
sure, |.he heat, and the humidity of ih« extcrnilil air; . 
and pnethod being btisceptiWe of a precision eipial to 
(hat of astronomical processes, ucccsaarily surpasses all 
opr cluemicui processes in accuracy. But it must also be 
rem^Bsbered |hat it Ls applicaJjle only to transpan nt 
substances^of which the principles are known as to their 
nature or species* 

It Ih paiticul^I} useful togi\e ]ie fettion io the anal}- p^r* ^u! irly 
SIS of gaj^ifbrm s^phstanc^^Sj and Mr. Biot has alreach apphe tide to 
^l^inedinfci^atch g reJsuHs lu this usyiett. 

Oxigt-n rcfrart*s the least, and hidrogtn the most, at 
equal densities. The reirartions of the same gas aie 
strictly proportional to its densities when the <i in]u*ia- 
'tuie IS constant. StroogI) rcfiacting substances app'ti 
to owe (heir foicc particularly to hidrogeu, for th* > all 
contain it. Atmospheric air gives exactly, bv experu 
mont, the rofraition wluth, aicoidmg to c ak ulattop. n m 

ought to be prodacLil b)/ a mixture ol 210 oxygen, 7.S7 rti^r^iscs 

azote, and d cruhonic aeSd. ^fhe appluation df thv 
is toun^ to (i^ld not oiiy insim|)|q mixtures, b^tin^ro 
intiuifj^o ^pxovidc-|l ^no verj^ coiusideAble 

CO*n4^3^ioa iliM been produced. IVs %n«jobliicaI ga*? 

' V y 2 proj^uccs 
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produces the effect indJcafcd by the qliantitics of alRoW 
and of hydrogen which enter into its composition^ hot If 
the condensation be too great^ there U sdme att^ratton 
though smjH, Such is the case tvilh water, 

The (ijrl^niation of muriatic at id made after 

principles, shews that its raditul cahnot be azOfe-'atld 
also that it cannot be an oxide of hydrogen/cofitaintb^ 
less 0 x 3 gen than m ater. ' " 

The refraciion of the diamond being hnich sltltonger 
than that'v^hicli h indicated forVarbOii hy the refraettons 
di carbonic acid, alcoliol, ether, and other finhstauc<.s of 
which carbon make^ a part; M. TJiot concludesj that the 
diamond'cannot he pure carbon, and that we must admit 
at least one-foiirtli of h\diogrn to safisf}’ the results of 
the expeiiment. 

The examination of anim.i! and rcgef.ibto products'has 
been Carried'ou with activR} aiul edecL 

The crystalline and soluble prbtciplo In asparhgu^ 
w’birh is nolfher acid Uor inmtral, and docs not aft’ect MP 
ordinary re-agenti^, has been dl^coxercd Vanquehn 

The account has already been in^^trted hi oflr 
J<uirnal. Voi. XV. 2J2. 

INI. Theiiard, Professor of the College of Fratt(?e, has 
completely a^-rcrtanied tlic existence in the bilt? of a 
sarchariiK matter which ^e^vTs to keep the Oily part fti 
solution, ills mcthoils of analysis arc such do 
tiedil to his sagarily. 

"Soguin has made expeumeuts on codVe, which he ffnHs 
to consist of aibumen, oil, a pecuhar ^Jlc 

calls the bitter priiirlple, andag’Ceru matter Whifeh a 
combination of this last with albumen, Ht> finds that 
the proportions vary in ditferent speeitnens; that torri- 
faction augments the proportion of the bitter principfllf 
hy destroying th^ albumen; that thesQ two last pnn<J| 
p]cr» contain much azote; and that the bitter principle'W 
ami^eptlf. The oil of coSfee is without smell, congehibte, 
and white, ’ ^ ^ 

Mr. ^cgiiiri ha« disfOTcred albumen In a great mnisber 
of ^tiicr vcgetableft/'aiid most of the^ cbltftilh al bitter 
poncipTe, in some respects similar tb that 

From Ihn rdinsti^able quanfit)^ of ai^di^n ”^n 
? vegetable 



ipgetabicjulces ferment without yeast, and aflTord 

ft vinous liquor, this- chemist was led to inquire whether 
tlifi albumen might pot be of essential consequence to 
this intestine motion which is still so little undcistood. 
He assures up, that hiivine; deprived these juifi^s of albu¬ 
men they became incapable of fermenting, and that hav¬ 
ing art iheiaily su{}p!ied this principle, such, for example, 
as white of egg to saccharine matter, the fermentation 
took place when other circumstances wore suitable, and a 
matter similar to yeast was depo'!,itcd which appeared to 
him to be only the albumen wdiich w'as altered so as Jo 
be nearly insoluble without having lost its fermentescible 
action. IJenee he concludes that albumen, whether ani- 
Ilia] or vegetable is the true ferment. 

Mr. Seguiii has further ascertained that albumen is 
foaml m three dtherent degrees of insolubility and dispo¬ 
sition to tjocornr hbious; that the more it is soluble, the 
moie powoiful i*s acHon; (hat the respective propor¬ 
tions of aUniineii and of sugar in the diilerent juices 
determine the vinous ur acetous nature of tlic product of 
fermentation, the product being more spirituous, the 
greater qii of sugar ; and lastly, that most of 

the iermentable juices contain a bitter priuci])le analogous 
to that ol coMee. which is of no eUeclin the fermentation, 
but contributes to the taste and preservation of the fer- 
Bireoted liquor. 

Tannin, thq. vegetable principle formerly discovered by 
Sieguii), ftnd of wjiich the character is to form an insoluble 

been again examined by 
HouUltm la Grange, Professor at the Napoleon Lyceum. 

He has found that it has an affinity for the alkalis, the 
earths, and the tnctallic oxides, and the faculty of becom¬ 
ing converted info gallic acid by absorbing oxigen. 

The tannins extracted from different vegetables vary a 
little in their composition ; and that which was disco- 
vered by Mr- Ilalchctt, of London, ia such great abun¬ 
dance ki cachou is rather more oxigonated than the 
others. 

An Italian chemist, Morichini, having discovered 
flucfir ftcid' in tho enaanol of the fossile grinders 8f the 
f}cpbfftot> ana£| 2 ^d the enamel of teeth, and sup- 
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posed he had obtuined the same prificipl^« Gaff 

Liissar finds it likewise in irory, as'wdl >fhen |‘Te$h sm| 
when in the fossil 'state, and also In tlie tfisk.s of tho 
boar. 

Mo'.srt/ybufCroy and VanqaGlin hate i^epeated the^ 
experiments, and have, in tact, obtained this acid fmm 
tnsks tmd teeth liTtered by their mntinuance in th^ earth, 
but not froth the same parts when fresh, nor eten iu 
thoseTvMdi Were fossil and had tindcrgotic nochangje- 

The experiments of Vauquelin upon hair have already 
ajjpeared in oiir Journal. VoU XV, 141. 

ClemS?ntand Desormes have made experiments imi¬ 
tate Ihe Roman alum, in which they have perfectly stic.^ 
reeded in the large way. Their method consisted in 
calcination and ircrystaltization, which afforded an alum 
deprived of part «>'f its superabundant acid, Curaudeau 
asserts, that it b alsonece^ssary that the small ^hantity of 
iron usually contained in alum sliou^b'e oVid^d to 
the maximum for this'purpose. But in a later memoir 
Thenard and Board appear to ha\e conjpletcly disused 
of the subject. They have ascertained that one thou^' 
sandth part of iron has an iiiHuence on the efiert of aliiih 
in d}lng ; that the etforis of the alum maker ought to be 


oxi-munaLiIi 

a a 


directed to clear this salt from that minute quantity ;"that 
t)u‘ oxigenatioii produce^ this effect b} rendering theirou 
inso!ul>le: and iastly^ that -vridl purified alum is of equal 
value for inannfiu taring processes with that of Rarne, 
r rmigitinn by application ofthc OX} gctiatefi mwri^ic gas to pro- 

vehtthe cflVcts ot contagion, as pointed owt by GWfob, 
halt been strongly confirmed in the hospitals of IProniic ; 
audit fsasserted to havo^produced the happiest cifccts; as 
a preservative against the yellow fever in Spaln. 

Mfthy'Interesting anatomical researches by Turjdn, 
Cuvier, Tenon, Lantnanier, Pictet, DUveniay, Damns, 
and others, etirich^ tht' year proccditig the sessioq 
of Jnly last. 

The report eoncerning the tnatheinatical transactions of 
tlie Class of Science given by Delambrc. ^ 

Tiic antient In the ^eifion-wMeh on the sabjqot of fhe 

an new oPa Klesfrce itt ia 'wticB' <3»fe cavtssj' * 

land was erro- oftb^etror tommitted fh 1735 to^be, aae©^-- 

ntous;— ^ " feltovd, 


An romica .1 

JlOtlC (. 5 . 
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Mr* Lalande has sought in his long experience 
for facts which might answer that purpose* He has re¬ 
marked, that at that time the use of the telescope of 
verification (lunette rt’eprcurej was entirely,unknown.— becauseihc 
This very commodious and simple iastrumont, which 
might be supposed, of as early an invention as the appUca- was not then 
tion of telescopes to sectors and quadrants, 4s more known, 
nioderp than might be imagined. We possess theadvan- 
tag(M)f this, as well as of many other article? of daily use, 
without inquiring after their inventors. It, is mentioned 
for the first time in the edition of Lalapde’s Astronomy, 
of 1761, In order to verify the parallelism of telescopes, 

Bouguur adopted the use of two pins or studs, which were 
mulually to be changed in place, in order to ascertain 
whether they had really the same height. He himself 
made use of a more imperfect methoil, which is still less 
entitled than the studs to be put iu competition with the 
proof telescope of Lfliande, which is at present universally 
adopted. We do not know whether Graham bad some 
•quivalent method of approximation to verify his sector. 

Maupertuis makes no mention of any such thing in the 
chapter wherein he treats of‘ the verification of that in¬ 
strument, and this neglect may in part explain the error 
which is imputed to him. 

Mr. Legendre hajs been busied upon a question of irn- Spheroidal tss- 
portance, though of rare application. His memoir is aaglts trcatid 
entitled, of Triangles traced on the Spheroid.” Legendre. 

The ^arly astrouomerb who measured the earth with 
some cxa^lHcss^ considerexi it as a sphere ot immense ra¬ 
dius, in comparison with the small intervals they proposed 
to ascertain. The greatest side of any triangle in these 
operations does not exceed 60,000 metres, and the didbr- 
ence between such an arc apd the right line llsat would 
connect its extremities, is scargejy two deebneters, or 
thejlhi'^ee hundred thousandth ^rt. It was therefore, 
with reason, sqpposed that triangles of so piipute a cur¬ 
vature might be considered as right lined. 

In the ,fattt'r operations whercinj it was sou^^t to^do- 
termip^more exactly thediffierejaob between the 
trial % Infect sphere, an attention to accuracy 

ivas fiirther,. The triangle^ibrjued at the anrface 

^ . 'of 
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ofVhe fcarth were considered as very uihiate portions 
a sphere^ in all the extent 0 t eacb triangle 

coafoundid with the spheroid, 

Doc 3 4hts supposition^ though less itiitccni;^tethan the 
preceding, pronuse all tho i^ecision which it thir^to 

expect from it ? and since it is a spheroid which Is tcy be 
measured, why not calculate' the triangles as spheroidal ? 
This quetstion is so obvious that k ini|st at once have 
offered itself to the astronomers charged with the opera* 
tiou, and to each of lb<‘learned men, united from tlic 
Sifferent |mrts oi Europe, toexaiuiiM; and form a judgi- 
ntent of the work which had been executed. In one of die 
lir'it meetings of the eonimisfaiou, a learned foreigner, M* 
Tralles, remarked that the bases of Melun and Perpignan 
could not be simply considered as aics whidi should bo 
throughout in the saum place, but as cuiTes oi double 
curvature. This mnark was made by CUirkut above 
fifty years before; but it was always thought that 
fsflect of the double curvadue could not become evg 
little perceptible, unless upon intervaJs much greater 
we can directly measure ; and it was concluded that con¬ 
siderations of the spheroid would only add an useless de¬ 
gree of complication to calculations abiNu'}' loo cmaplej^ 
In fact, thespheroid dilferb fioin the sphere much le^ 
the sphere itscjf dues from a plane, ^ow the sphmjitny 
of *the triangles does not iiitroduco any terms into the cal¬ 
culations but those of the second ordi'P^for the wgics, 
and of the tliird for the sides. It was Urcrefoam iiatuial 
to think that the terms dependant ondlie sphermd would 
be of an order more elevated, and still Icss^ sensibleou ac¬ 
count of their extreme miouteiicss. But no one yet hafi 
iMtften on ^c subject; it was xkoi to bq supposed Uut 
the astronomers would rest contented w4th vogue consi¬ 
derations and a simpite probability. This point, they 
inform U 3 will bo founwlGscfts&ed iu iheai^iicle Calcula¬ 
tion of the Triangles^” iq second i^ljLUue pf the Me^ 
dum, at present in the press; in which itSvLU be 
afrab^ conskletotions >of great ^hoipiU^ity rwd 

ibhroughont, tbq difforoned 
mf^ncal and spheroidal angles ot^ the freo^test oT '(heir 
triasigle«> is bol sixtieth Vf a 

donbie 
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double curvature does not change <he longest of'tlieir s-ides 
nearly so much as one cerUiiuctrc. These results are 
confirmed, by auticipatiou in the learned ajialysis of Le- 
gendre^' 

[TIil Conclusion of this Report in Our iifitt ] 


The loreign .]o(trr>al'.lecomiK <»r the new model¬ 
ing of tiie (•t)nstitiitijn of tfils (ersiiy, under the 
Prussian government, whieh lUc tlisastrous events of war 
have since sh then to centre. 1 shall not ecipy this 
part of tlieir inU'lligC RT, solnslt hkcly to he perma- Mayer on pla- 
nont, biit^!»all ronfiiie iiiyseit to Pk- noliee of the first nttaiy a/Tnmy 
[)art of the M tcorologic Kescarehes, iiich Professor “ nfiluuut 
iMaycr lias reai! to the Soci(‘(\. 

In this paper he treats oi tfic chemical athnlty of the 
heavenly bodies, or tiie iiilUienee they appear to exercise 
upon each other independent ofgra^ity, which iiitluencc 
is manifested in thur atmospht're^* lie particularly at- 
Uaids to lliatoi (he moon upon oiirs^ whicli ieadsjiim to 
treat of globes of lire, and stones, said to have faiien 
from the shy. lie lemarks, tJiaf almost all these pheno- 
ntena have taken ]/lace vUien the moon uas iiear one t>t 
its nodt'S, and in that half of its orbfi in uhich its liofit 
is on the wane. In the cases wiiirh seem to oppose this 
ohservalion, the i viincidenci' of the pas age of the inoou 
tlirough one ol these nodes, with its last quarter, took 
place file preceding lunation. Thus it was in 1803, in 
the luaaliou winch preceded that of the shower of stoncii 
at L’Aigie. 


Academe; of Useful Sciences at Erfurt, * * 

In the ordinary sitting of the Academy of Useful Sci- Ore of pUiia^i 
ences at Erfurt, on the 4th of March, M. Bucholj pre¬ 
sented a memoir, transmitted by M. Trotosdorff, infltled, 

New Experiments to afiord a more accurate know¬ 
ledge of the Ore of Platina.’^ The author endeavours to 
Voi.. 18UG, Z? rcconcWtf 
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reconcile the rr^nti ’ic^tons of the English and French 
chemists ^elatI^e io (h inotal. After a long series of 
t experiments, ho has tour I thai Platina, in its crude state, 
contains also four o h^r motals, osmium^ iridn||. rho¬ 
dium, and palladium, and ho gives the characiers of* 
each. 

Iceland crystal. Professor Bernhaioi coir tin v cii< i,o roso'^.'■rlies on 

the double refnett ii ot Sc Urn I f t ^ ll>' 'vsial- 
‘ , liiod orli f'orPp. in 1 h h ' tO i. jj o- 

noKieiu .tt* p' •: iOi *> ’ to been 

done. 


Lycopodium. 


M. Bucholr C( itod ih t xpiTi- 

inonts on tlu *i .^vUa . ^vhlc’ now 

vicu s ro^pe^ tip, s\igoK lop T ' of 

ly COpodirFii oin 'J(»N on 'OUh ^.Itof .1 oil, of a 

brownish } i h >\v coh n aiid so’i.hl in ohoi. 2. A 
portion of irui n:’ i. \ Tis< id of a brown¬ 

ish yeUon ro*',!* an* id t i-b' ^ The si ^»ic, 
after tro. .rteiu n coh d .ti rqjoar'- entitled 
to be coTifeidou'tl as a j)tr'dtar jotKiml the '.egetablc 
Vingdom. t> The yc’ >v^ish a(>'x*aiancc of the seeds in 
thi’v hi^l st.ii ' ** ' .'tdi *u the onion of a hind of 

pigment n ..t fh ' ’ ’ ire ^ of the seed, or at least a 
\iiyin(oni!» ' ' nivfi*nent parts of this seed. 

6. H IS tin f) ' Iidf enters into tne composition of 

this \Vi\ M nlch rt l- rs it so speedily combustible, and 
causes ilsf> Imiuediatdy to separate from winter. 



irfcmberg. 

Prize for the M. Caula, Banl^cr to the Court of Wirteraberg, has 
incLwTossil" ^ prize of 150 florins (13 guineas), for that 


speed ng fos&il 
benes/ 




explanation which shall be judged the most satisfactory 
on the subject of the fossil bones continually found in the 
l^ingdom of Wiriemberg. It is not simply a critical dis¬ 
sertation which is expected on the differrat opinions rela¬ 
tive to the events which Have tremsported these 
remains of tH^ animal kingdom into the places where 
they i^re nowfonnd; bat H is most particnladty desired 
that some ducid^tion should be given from ^e chemicar 
deci^pOSilSon and connection of^heae bocuss. It is^^de- 
sired also, that a dednetion should be made of the cha- 

raetcristie 
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ractcristic cpoclias of tlieir Oic geologic 

proportions of (he siun^ssn. *. liata in which 

they take their origin, in tjrc.h'r t naLiisli upon those 
data indiMnrn^ tiiau ha‘ '‘.’ntoforc been made 

conctrrniiig inn iv\olnUoas our gi >’e mav luivn* uemi 
sabjci'iu'.i to r'‘g , -i f<t :no'. i Migoos . It 'U ill 
tliercio.e h? nm‘S‘-aj ». f . v v u-li-Jinnuu of this 

jmrpo^', to riui'-a on' 'o' 1 t(* (l-'Jtu’umicite spc- 

jii ,tio v«i Kk-‘joto'«. a p.^-»: 'U'l' U) o. Ivijow- 

^ 'A dll'. ''u' . - jT tlsrse 

\M\{\ r-' ‘ itnnal "um* Insily. to 

la ‘ > , ‘d as c '• t}}(‘ rank 

1 ^ o, to ' 'o tiio iiatur 1 hiito' >f the 
iPMu d''^u[’» M-uu'-o I jIu* iac ’ 


:\] t; lii. I‘ i s:, .p^. 

an nm' . ■>- > J onu hhauu ki , 'm it was cli.i oi ; io,oo# 

said diai . ' - .'la ( < hiLl) T-«'rada(. ui in sooral snenccs 
disroverod, Jtlfy years a:^o» aiiiark de period of 
280,000 years i'lw die re^ ‘rn ort*»*‘six plane' d) diesanic 
point of the hea'.ens, uiid In 'okriion de reon is re¬ 
quested to be given in the A'. Idle ’ '; rwi-,pe of 

Af, Milliii. The number of w I , t’-e 

Cierman astronomer for eaeii of di^' [jI";- '■ Iruc: been 
reiliuu'd into seconds by Lalaudi' (rota ' «e rv votuiiops a» 
at pres(‘.nt knOw n^ and are as under : 


Mercury.,. 

.llt)2577 

H8:;(;i350i)S92i. 

Venus. 

. 453122 

8S33303Gyj;U8, 

Earth. 

. 2"0000 

8<S33010G8000(). 

Mars . 

. M8878 

S8J3946310500. 

Jupiter 

, 2:;r>iti 

8S330 463 44 4 1S. 

Saturn. 

0510 

883304G53860S. 


M. Lalaiule remarks, that (hose numbers ditfer so littio 
that die deviation iroin the same iirecise niiinher of se¬ 
conds in each sum of revolutions is not greater than the 
uncertainty in the known durations of those revolutions. 
He therefore considers the return of the planets in 28U,0()0 
years as a curious result, and is desirous of knowiitg Ilia 
name of him who had the courage to make such long 
calculations. 
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Solar Spots. 

tolar fpoti. M. Hultz, a Prussian Astronomer^ of FranWort on 

the Oder, has published an Opnion, hi August that 
the sun at that time was undergoing a considerable 
change. His opinion was founded on a number of spots 
occupying one-fifth part of its diameter in their length 
, and one-ninctecnth in their breadth. Those sjiofs varied 

in their form, and were perceptibly changed in the course 
of Tavo or three hours. 


To Mil. Nicholson, 


Sir, 

I shall feel particularly obliged to some of your mu 
inerous correspondents for information, through the me¬ 
dium of the Journal, respecting the manner of dissolving 
the elastic gum {Caoutchouc) so as to render it applicable 
to form a coat on silk, &c. for surgical purposes. 

1 am, Sir, 

Four obedient servant, 

Nov. 7, 1800. A CONSTANT READER. 


RECORDS OF LITERATURE. 

The prospectus ofa new periodical work has just been 
circulated, entitled. Records of Literature ; it is intended 
to present a general statement of the progress of know'- 
ledge in all its departments; and, by giving a brief 
account of all works announced or published, to form an 
Index to the Literature of the World. 

I will examine the principal chemical lahoratoriesj and 
if the subject should appear of sufficient novelty^ after the 
general descriptions of Lewis^ Macquer^ Lavoisier^ Bris.. 
sou^ hgtd others^ I will give a notice as reqiwsted by our 
sorrespondent X K ^ 
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SUPPLEMENT TO VOL. XV. 


ARTICLE 1. 

Observations and Experiments to shew that the Effects 
ascribed bp Mr. Dispan to the perpendicular Descent of 
Hoar Frost are not so general as to support his Theory. 
In a Letter from John Gough, Esq. 


To Mr. Nichoison. 


SiK, 


Middleshaw^ Dec. 8th^ 1SD6. 


j^N ingenious memoir on congelation in Spring and Dispan on tlie 
Autumn appeared in your Journal for Norember; in 
which the writer, M. Dispan, mentions certain ezperi-to the air la 
n^ts on the authority of a Parisian philosopher. He nicht. 
-w'M^^fomed by lAtis gentleman, that if sereral plates of 
water !«;> the Air ia a frosty ermung, 4|ie of 

wMch is a faai6 of glsM, fto. ihe water in 

open vess^Pnill of.Aha ' 

colored plate will rrms|| sum perton* also 

’ olKseAed, fltot ^ eTmdng, at. 

a modesate diiti||»e^^Ni^ vf irhter ifOader than 

VoL. X VA A a itsidijs 
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CONGELATION* 


Experiment to 
determine 
vvhetlicr the 
freezing is ef¬ 
fected by an 
action perpen- 
dlcnlarly 
dpwn'.Yurd. 


b d*'i -lul 

pro- t 5'». 


. he r ictb iudi- 
< ate that Oie 
snpcrlur tem- 
\>craturc of a 
dwelling house 
irnj>ede<» freez¬ 
ing on the 
groiuul near it. 


A ring of ico wiil to the circum¬ 

ference of the plate in the morning ;^1i)«t the -water im- 
mediately under the funticl "will retain itsllhMlty. 

J'hc perusal of M. Dispan’s ingenious essay brought 
se veral facts to my rocollection^ whi^ rendered the accu¬ 
racy of the preceding harradve soine'wliat disputable ; 
but nioinory too frequently j)rescrvcs the outlines of 
events^ uhileshe neglects to record collateral circum¬ 
stances of importance; 1 therefore resolved to try the 
merits of the Parisian’s relation by cx])ernuetit the first 
up})ortunity. This design was soon accomj)lishc(I; f(3r a 
suitable occasion presented itself on the 2lst of Novem¬ 
ber. 'riie evening was perfecl^ calm; and I found the 
<'oj)])or funnel of a rain fraugo slightl}^ incrusted with hoar 
fio'.t at 7 P. iM. A saucer, containing water, was irnme-- 
dl.iiely placed uj)on a stand in tiic middle of :i garden, 
one half of thi'* vessel being covered witli a pane of glass, 
while the oiiier remained c\i)Osed 3 and the distance of J 
of uji inch separated the glass from tiie vvater. The 
evening proved \erv favourable to the e\]ierirtirnt, for 
hoar fn>st fell coi)ious!v upon slender bodies, such as 
gates and pah-s, as the night advanced, but the gravel 
walks of the garden remained wet at 11 P. M. 'J’he 
saucer was visited at this time, when it was found per- 
feitlv cover'dwilh a him of ice, and both sides of the 
gia^s w't'ic incrusted witii rime. The film on (he saucer 
giew^ th’ui.rr in (he course of (he night; but (lie vessel of 
v.aler whicli stood upon (hesole of a window in the gar¬ 
den remained vuifro/cn in the morning. 

Were the jn'eceding remarks submitted to the consider¬ 
ation of M. Dispan’s friend, perhaps he would say, that 
the lintel of the w hidow protected the vessel standing 
under it from the frigorific particles, by interrupting 
their perpendicular descent; consequently the water re¬ 
tained its tluiUity, being sheltered from the influic of those 
minute bodies wliich constitute the true caus^ of congela¬ 
tion. The experimeut might also be the same 

philosopher not without aome shew oCrei^ou, for it eVi- 
dynl^ly answered hif expecto^iw in one instance, though 
it dJ^uppointod them anatherj*. The same objections 
mav be urged, with equal effejjt, by 8upi)ose 

that 
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tliat,conge]^P*'*f*S Autumn by hoar 
trost falling ,j>ci‘ja 0 (huicularly fro]ii the atmosphere; but 
lhcmorn^j^|^ 4 h 0 2 ^ud exhibited appearances which re¬ 
concile the AppartT.t contriidictionii of uiy experiment on 
T.eryi-difTerent prineyples/ The roads 4 vcrc dirty, iiii:*]ti. 
sequence of aw:c^,o(yery tempestuous weather, and/lie 
surface of the iiiire upon them was slightly frozen; biit 
the smalb/Colleqtious of water and iiiuil which werefemad 
near the house remained untoiu'hial by the frost, even in 
situations whoa'o the eves of the building could not pro¬ 
tect them from the [lerpcndirular descent of [)arti*les 
falling from the atmosplierc. The foregoing observation 
induces me to conclude, that tlie &u[)erigr feiuperaf m e of 
the house coniiteracted the feeble elleets of the frost to a 
certain distance from itself, and raised the tempei aturc of 
a vertical stratum of air above the, iVee/iiig j}oiiit ; now a-; 
theyessel stood on the sole of the wiiuluw, on wliich my 
observations were made, it was wholly surrounded by 
this warm stratum; consetiiientlj', the water contained 
in it could not freeze, wliiie the saucer in the middle of 
ihc garden was exposed to a degree of temperature lower 


than 32*^. 

I am farther c()n\ince(l (»f the of this roiicln- 

%• 

sion by having frequently found that Iiouses and strong 
walls do not heat and cool with the same cek rity :?s (in* 
atmosphere. I'his iijq^cars to be tlu^ reason why 
I'lostsart' found to prevail in Spring and Antumii in tne. 
open licid.^, wdiich do not extend their effects to towns ; 
wliile, on the contrary, exposed roads aio frequently 
observetl to be w'ct and dirty after the conclusion of a fit 
of severe wx*ather, at a time when theground close to higli 
buildings remains frozen. To prove that this was the 
veal cause of the contradiction apparent in -my experi¬ 
ment, 1 repeated it ou a subsequent orcasion with this 
addition: two Florence liasks were exposed to the air, 
one of them being suspended on a tree in the middle of 


Ib.n>c3 and 
walk do not 
heat and cool 
a'-’ quickly as 
tlic atnios- 
phcic. 


the gardeii^ and the other on the branch of a cherry tree 
near a pot of water standing in the vyindow mentioned 
before. The flask in the mid^c of the garden w as soon 
incpisted with rime^ and a film of ice had been fomned iu 
the mean time upon a plato of water standing in tJie op*vn 
• AAa 2 airj 


# 
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ak; buf ^ vessel on the windo«ri|l^«|mMned pcifipetly 
fluids aa^ ^ flask on the neighboa«l|||^^#te^ tree was 
with dew, beragli^touehcd 

ThcPariiiaa Sereial of oecur- 

they seem opposite reiiflte of 

madem^vor- m) experiment with ease; wOlill^' ?4|tmfore say, with- 
Iunsco^*”' hesitation, that the exparllhMfliOfil^J^^ philo¬ 
sopher happened to be made under dr o fl iasf hyrOM i^hich 
proved highly favourable to his hypothesis. I veiitnre to 
make this assertion, because a saucer dt iratcr, one^half 
of which was covered with glass, evideatly comprises all 
his experiments in one; it also rof^ftew Aetn singly, by 
shewing that coogelation took place under the pime of 
glass, as well as m the exposed part of the saucer. In 
Older, howe\er, to give an additional protrf Of a fact, 
which IS almost demonstrated by common observation, I 
took the opportunity of a calm evening uhen the frost 
was very gentle, and placed a cup of water under a glass 
bell upon asland in the middle of the garden ; at the 
same time a circular plate of metal, five inthes in diameter, 
was suspended houzontally over the centre of a vessel of 
water, which was considerably broader than itself; the 
distance between the plate and iiatci was about two 
inches, but ncithei the bell nor the plate prevented their 
^c^un^r a vessels from being covered with ice. It will 

cover. now appear, that congtlation is not caused in Spring and 

Autumn by adventitious particles of any kind falling 
from the atmosphere; on the contrary, vernal and 
autumnal frosts must evidently be ascribed to the com- 
mon eflect which is universally produced in water by a 
temperature less than 32® What is still more to the 
present purpose, water, may be concreted into lee, in 
circumstances under w hich the aqueous pait of the at¬ 
mosphere cannot be converted into hoar frost ; so that 
there is no necessity to employ ttie laitter production as 
an agent o<^tributing to the formation of the other. 
The tiuth of what is here advanced will be proved by the 
foUowittgi^KliMi^ made some ago;— 

Congelation in Having observed a quantity of wet wooUen yarn to be 
wher^htm^^^* frozen, which ws|s oxposed to a moderate north ^^ind 
^rost could n/>t upon the rails Of ^ wooden bridge^ 1 euapended a ther- 

formed. ( 

\. 


mometer 



V (yZiT ajyfj: 


^ V** • J ycZJD^,pl. S ptyfe J 
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mometer in front of it, did not descend lower than 

34^. We have hei^e |p|| of congelation where ^ 

hoar frost couIdri^{|i|^jI,|^ s^ltedte^evaporation to 

be the causc> thmaota^or uBm in water of 

36°y and to the breezi^^oii Which 

and a film of ice formed m jme 
biilb in k’jjj&ort time* Two small parcels of wet yarn 
were also placed in the same situation, one of them being 
inclosed in a corked phial, while the other remained ex- 
]>oscd to the wind; the latter soon became stiff, but the ^ * 

former continued soft for the space of three hours. * 

/ The experiments detailed in this letted have convinced The theory of 
me, and the same evidence perhaps may convince some 
your readers, that M. Dispan’s theory cannot be re- „pon. 
lied on; for water has been shewn to congeal without tlic 
assistance of hoar frost, when the freezing powers of the 
atmosphere are very feeble i which appears to be an un¬ 
answerable objection to the theory in question. As fur 
the phenomenon described by M. Dispan, perhaps it is 
not very uncommon; at least I have known something 
fiiniilar occur more than once on a part of the river at 
Kendal, where the current is obstructed by a weir placed 
a little below a stone bridge. The expanse of water 
lornied by this impediment is occasionally covered with a 
sheet of thin icc above and below the bridge in the course 
of a night of calm and moderate frost, when the river is 
low and nearly stagnant; at the same time no symptoms 
of congelation are seen under the arches. I have always 
attributed this singular occurrence to the same cause 
which preserved my water pots on the window sole from 
the irost; that is, I have always supposed that the supe¬ 
rior temperature of the bridge prevented the two sheets 
of ice from uniting beneath it, nor could con jecture fur¬ 
nish me with another reason. M. Dispan’s memoir, 
however, suggested new principles; and as there was a 
possibility of error on my part, I have endeavoured to 
throw fresh light or^ the subject by the experiments 
which arc now subm^lM to your consjderi^on, 

I remain, &c, 

JOHN GOUGTL' 
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IHrnOYtD CLOCK, 


Ih 


L^.scrtption of an EighUday Clv^ m improved 
Striking Part^ by Mr. Henry WAun^J^^l^Jbmdfordy 


DorsetiJmx *. 


The 


Improvcif.cnt striking part of this clock is so far simplified, 

and simplifica-thi.t the whole of wheels used iu common clocks, 

strike ^^art of barrel and weight, are entire!) super- 

clocks. sedeil. 

The power necessary for raising the hammer is obtained 
from tlie pendulum. 

AAA A, Plate X. icprcscnl the front side of the 
frame. J3, a cock ia which rests the pirot of the pallet 
a.^or. C, a brass aim firml) fixed on tin' same. D, the 
g.itw'ii. U pallet, and E, a thin plate of bras*i, both 
rivetted on ^ho same i ollct, which turns on a smadl Hud 
fixed iu the nnn t'; tlii'* brass pi ile has tr;o notches iu 
it, atr/^, in nliicli aets a sloiuUr spiiiig F, fastened (o 
the collet of the arm by a small ^crew, and serves to 
keep thega*hcring ]>alIot in its proper position. G, the 
cork of the hammer-bar. H, the hammer-tail, which 
acts also as a hook in Ihc teeth of the rack. I, a bVa-^s 
arm, or rather a lover, which lies behind the minute, 
wheel N, and is fixed with the hammer-tail to the hani- 
mcr-bar b) means of a pin. K, the flirt. M, the rack. 
N, the minute wlieel, O, the hour wheel. The bridge 
and snail are the same as bi a common clock. 

The operation of this work is as follows. A pin is 
fixed in the back of the minute wheel N, and as it re¬ 
volves, raises the lever I, by which the hamnicr-tail 11 is 
lifted out of the rack, the rack is then at liberty to falL; 
the lever 1, by bearing against the pin, returns gradually, 
and prevents the hammer from striking the bell. 

Before the pin bas quitted the lever I, another pin in 

the frunt side of the same wheel begins to lift the flirt; 

^ « 

« 

* Communicated to the Society of Arts. See their Vol. XXIII* 

* when 




#'^66 rw^4o a li^kt, it is tet go by the pin, inrarovaunt 

and fiidffl OB the ga^ering paijet D, wfaieii -forces it into 
tb«^a«ii| i4 is KRBSfBlUid from iHls^ of tbe rack by rt^^^psft of 

batiBg got into ihn nbttdl h of the br^s elocleo. 
plgto 9$ ^i(im paUc^t o«‘lhe 

e» thesVli^C motos f^em lefr^to fl'^iays hfdd or a 
tooth, and tarries it- aiong with it by BKhofr *of tMi hia 
inertia: of the pendolnm, at the ^mo'iime the han^mer- 
tail is raised atto^er toodt of the rack, and on 
titogit thehaihmer strikes tht^ beil; lyhen th^ arm tD item 

gathering pallet from i|^t to left, <^0 
TMk is preTcnted from rettfming xtith® by the tooth 
restijDg against the end of the bammer.tail, the pallet-is 
then oairicd over another iooifa, and at the next vibra¬ 
tion moves the rack and ham^r-tail as befor^j thus they 
c^mtutne to act altenhitely odieach other till the rack is * 

\te etbek malfes one Strdke regntalcly at teatety 

ivt, id order to disengage toe gatoedng pallet, there 
is a'^in fiied in thb raCk at e, and as ftdtoftts toe last tqoto 
of toe »ck has got post the hammer-tail, the shoulder of 
the brass plate B, n%ich is livetted to toe pallet, stiikto 
agahnfi too pin Cj^aiid lifts it out of toe* r4ck, tim spriu^^ 
f“|atrip«| into ton jdoteb a, and^ prevwits ‘ It feroto'return¬ 
ing 1 tonsr^tt fehiaihs ^tached, and the*' pendulum liOn-' 
tinub.to vibrate without" chy‘obi^truotiod. The ball of 
toepehddtnn Wet^'&lSPhTftiiglitpidnihJl^toiHee onnd<^; 
mid W height ^ss#Thfe d%t tai *a' tf^ad 

' This d 1 )j 5 ct‘iori'''fh 18 t’iili^ |)erba^'be made ■Id" 
is, that 'to ia. Jib Hl 

petsiddi^i 




lum. 


of 




fSlr#a|A ksfr'stra^, ViHdb'd’ho 'senltofe tdtera^ 


ah 





laildes 

i^tohr 







clocks* 


V 


OM of Otliers, Om % f ivotl uluHi, in 

wantofi^U, ^ -*■%, 

Second<7«TM «» ^wni- 

S 9ly the mm'ift ^tKw^'ijaSmH 

;k«, for 99 *li«y 8*^y^4*iow«% 

more «o jiurttea thiev M 

Tlurd,<t>TbAat4A conse^q^ q£ lt« j^pitck^. It l» mat 
lt«l;d%to beOutof r«{K^. 4 , ^ • 


JFaurth-^Tba^ it pan^be jiuumftMtoediiir etniudetait]^ 
IfiBB expeDset. \ ^. 
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Deicription pf a ^gdelf for eleviUms 
fViater, applicable to the use of CpnaJ 
preventing ike uinal zcaste of fVater 4hp]!;e^f 
rections for tepf^ins sjame. Bj/ Mr- R. 


Improvement 
to save water 
in canal locks 


Ij- i ^ iif 

N Plate X. C is supposed to repri^eftt a CApal pf 
the common constrnclipu, Whose gates if if opep 

towards or into the lopk, Viid its upper gates Jl, Icj ogep 
towards the upper or higher of thecan^; Dtsa 
bbllow caisson, or water-tigI^^|j,^lHck |S 
wallOd cha«ihet>'br sjdc!-lotk|^ 
down thergjn ; i is a^ bpemn|ijt whija forma a 
between the lock and the caisaopR|»iiaiQbei',^4°4 W^cb 
cad ba^f^edby a shuttle fitted thiaratd* when rog.<|dred. 
Four aiibsdards^ e, e, p, p, are ftrmly fi*<4 ou fhg^rpuud 
ittd wails of the lockapd chamber; and 
are fiaeAtUftV fourc^jtters of tho<ad»1»»s| 
terpato pa|r Of Ita^rds'gud posts the *t Mid 

6 rest, as ^ so tu&^]^rvLm^ 'pc ja^Ofpablf; ' 

fraipp I Ji 


j$ispl#i4 


A 


'Wrt 

* ^Vi 






* 





CJ^At toCKSi 



eSf^ t>f fnfoa cnrre^as showh ii^f<v7e^he^t 

ii^ the 6gares« B A^, is A Ciqfia^e loaded with two heavy 

6h iimr low bch^ wheels, ^*^**^“ 
civci;utiferences tike saA Pq11c%i*i, 

Aowoc^lvo the irtih t^fis h^dn fjie ftames^ and «, so ©at 
thcv earruige M^rawti along upon 1^^ { iho^ dlstAce 
f( thea^l<^ of theSf Wheels is suOh, that Whext the Wheels 
at B rest on the frame over two of the {>o^t 9 c, e,' the 
wh«^s at A idudl jsaiaetlih^ ivestbver thh other tw‘o • 

po$t^ Cy€y m shown in F^. I; and when the wheels ajt;B 
^JSSfitcver twobf^the standards e, r, the vakeels at A shall 
*at tlMsame bmc restovct theothet two Standards e, r, in 
F^. S, In ordor to w<^k the model, ihe carriage nmst 
be brought into the position shown in Fig. I, and this 
can readily be done by stops,^wluch are provided in the 
proper places on the curved bars, foi preventing the 
wholesrolling too fat*; as much water must then bo 
b^io the look C, as wiU fill it ekaetly to the black 
w^hinsido the same; and if the table on which 
themtMl^ standa^ be not level, jmiall wedges or chips 
mustsbe put under the model where necessary, until the 
^urfibco of the watev exactly correspond^ all round the 
lock, wl& the top water-mark orpine above-mantioned ; 


bk^wise observed^ to place the model across 
^ that the w«%hi % when hung ovqr the pul- 

^¥if 9** d> IftWJrty to descend. Then hang 

^ two$p)Ohd we%k^49 !%• dj l>y ffie bpe over the pul- 


wfctlWiippef 





lork';^ »Qd Ithfi carriage, or 
ii|i(r4rard itiio the jposltion shown 
at Fig. % an4 the #41^ ti|'ihe lock C #BJ pass through 
the the atmati 1>, and^itS surface in 

the lock trill dc|cen4 to the towcar Ag^in,^ 

8liiftihg,thye^!«r^#)tf td the wlTit 

aggm ^ broa^ h 4 «k> the caiisw^ -the 

watet 4)i%cd tlwoagh the to the 

highf»ri«^ AW i% the as ^ ^ ^ 


sg^ipiavth^n'firf tte^ le the* awchige'Mjk>ad, 




m? <^. 

SuFn.««Etti. 



« suiter ID 


th* 
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improTtnicot the lock is tailed lo top watet-ieVcl d; ^ tfpper 
to sAvc water ky k, axc theti rCadHy ©peixefl} and fhfe bddt floiited 

la caua locks. lock ; thi^ dOjip, ima 

aib boat, by wiUidrawhi^ l(md 
lowered to the lowor J 9 vel^of 'Hie Ibwer 

2 , f, are then^djicned^ and tlir boaf Rdafcdf^ffoifi the lo<jk 
to the low^t Jii this o]>cratioii of lowering a Boat 

It ib-cv4deatj that so fjir from thtfr(i feeing h xraste of 
watet) a weight of equal fo tlie boaf ^tid its load 

feiaiMd from the lower to t^lc upper canaf; for wiien 
the boatal the upper leve! fiKt cufclrs the Idrk, its oM''- 
weight of iv^ater is displaced, and forced ihto the upper 
canal. And again, when it is ftoatod into the lower ca¬ 
nal, as much is .igain from that caiuil displaced, and 
forced udo the lock. 

On tlic sain*, principle that water is gained fay a de- 
scentUug boat, as above drsc^’ifaed, it will be bbserved, 
thatno waste ensues in an alternate passage; addtWt in 
an ascending passaj^e, a lo^^s of w ater equEtl to the bOat 
and its laaxl only takes place, ^ ^ 4 

It should be understood, that as canals arc sbnletinir^t 
more or less full of watcr^i locks on this principle irtbst ba 
Constructed lo raise and depress, to the gtohicst Uxtrem^ 
that ever ha^jpen, from the highest high-Watet, to' tlie 
lowest low*water mark, and that being so constructed, 
they will apply to arty intermediate heights; the curred 
plane tfr being fqrmcd, to adjust aUd ronntcrbilahce the 
irtcUnationof the on the oth^r plane' ib, thereby 

inain(a4*^ing an equilibrium, ak ahy irttemediat^ bright, 
which the water iu the canal may happen to be at. 

Having ducribed its manner of dp^ating^ I sball ex¬ 
plain and comprise cause^ and efleef; for which purpose 
it may be requisite firitto State, that the load of tht car¬ 
riage B, A^iefiftyfSix pound*?, which weight, Wh^n ad- 
vancedf presses iiliree|ljf over the parts c, c, with ail 
its ^rasity^bearing on the caissop/ but w^u the !om! is 
drawn forward, it entii^y^ the staitdards^^ 
e, ^ ,P,^and py ,thw ch^i^ we whole eWijt N 
duced/ ^ ^ 

JNow; if ^the model set properly to fife 6c 

found, that a tw^o-poondwe^^f Iwspoitde^t^^ 
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ley irt cither end, will pnt the carriage in motloiij and 
thereby raise ordLOj^re^f5 the water in the lock, and that to 
40tfp>''UkO weight wiU descend indies. 

descendii*g sixfeow inches, may be 
^ dewoted^t^e ci^ttse oy power to produce the effect. F^r- 
ther, it follows, that this two-pound weight dcscenjiKiig 
sixteen ^dhes produce the same operation as iSfty-six 
pouads lajd in tlusmisson would perform, and this sink- 
ivght the caisson D amy be denoted the direct effbet pro¬ 
duced by the^two-pooud weightf Thcindirebt and requi- 
\*Aite diect.being that pf depressing or elevating the wetter 
in the ipek C, and the comparibon thUreon will stand 
thus i the surface of a body of water, of an area of 
twenty-four inches by ten, is raised about four inches 
and a half by the power of two pounds descending siv- 
toeu inches^ and, vice by reversing the power, 

the wKter is again deprobSetl. 

1 The shuttle between tlie Jock and the caisson cham¬ 
ber, wiUr<^ulate the time of the ascent or descent of the 
caisson. 

R. SALMON. 

Woburn^ 23d AprU^ 1805 *« 

OHAaX.ES TAlfIrOR, JBsq. 


Sin, , ^ 

. In reading over tb? copy of the phpi^ wluch I hastily 
drew up, and s^t with my model, I observe that I 
oraitt-ed making any remarks on its applicability, itn- 
proveraents to he made in the carriage to iaeflitate the 
moving of the load, and on the different other ways, bo¬ 
lides the one shewn in the model, by which it may be put 
in action* 

Itwill readily occur to everyengmedr, that this sort of 
lock is not ^confined to the particular shape’of the model, 
or t^any par^oular form. Th^etshii^oa chamber may be 
endwise to tW Jocjt; may, he of mAf simi^e^ and 
^placed at a nearer or fnrdlmr a|i$tadee^ as#hay be re-. 




0;i «<iQ);!!i{»azi^‘the length nn^ moTccaents of tho^'^ames 

* . . ’ ' Bnhf iu 
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CAX>L. LOlpICS. 

in the model, witjfi »ay bejrcqtiived practu^, it 
•vrlll appear that the lepgv» of timber at large will not 
be such but that sti;engtli.5ulici^t may^. b?& obtained for . 
anvToad, Ii i.s also tlustj^.althoagh the 

co^st of bn}j two bearers in the ' 

an^number may be introduced^ P^^Uel Oth^sr^ 

and as many wlwla as bearers, , ,. 

Injhis operajtion the weight of carriage itself con^ 
tribtifes toward theeffect, which incommoncase^ is^ithr.i.. 
wise, as generally tlieifejs ai 3 i.objection to the great 
wefght required to ipalce a carr^iage sufficiently strong for 
any extraordinary pppobc; is, no Joubt but, 

bran imprOvemenf of* the carriage, it may be made, to 
requii-e much less thap thq^ppwer used in the present 
model. The mode 1 shoi^d pursue would be, to make 
the loadia the whi'ds themseivcb, tliat isto say, the ne- 
ccsishry load to produce the effect should be^ two solid 
iron cylinders, running on as many bearers as arer^ui- 
sitc, and to hate a frame or carriage for the purpose only 
of caniiecting the cylinders, j, by these means, the sftrengtli 
and friction of the axlctrees would be reduced very much, 
and the means required then to perform the operation 
would be only to put the body ,|a .motion, and to over¬ 
come any little obstacle pr irregularity, that tha- periphe** 
rics of the cylinders would meet with in their progress. 

The advantage of rollers oyer wheels has been ad¬ 
mitted, even where the peripheries of the cylinders were 
in contact with the incu|nbcnt weight resting on the top 
of them, as well as with tlic s^uppprting plane bdoMt; 
but, in the case above suggested, they have more advan¬ 
tage, being only in contact with tb^, upholding frames. 

With respect t6.lts operation, if any objections should 
be found to the gre^^ animal power that would' at large 
be required, it will occuy, that v^ious other means may 
]>c; used to put the. carriage or Joad in motion ; some 
without any loss Of water, and others with a trifling loss, 
compp^fod with what ,;ftc 1 <h:]c /ThuSi when the: 

caisson is wp, if'by acock a portion of water be let into 
it, thc eqiUlibriuin; wilV-be d^troyc*!, the caisson will 
siuk^ add the water in the ‘^Joek^bc raised. Again, if by 
a phmp; nr Other !hfean«> tho wa® be returned from the 

, caisson 
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ra5sson to tlie lock, the i^aisson will ritoC, anti the load of improvcmeiit 

itself recede, and this would be without %vaste of water. save water 
j, * i vti/ f i •i*. j. *** A* j* A X . Ui c iital loc^B* 

la put it in motmn with a certain portion of waste, it is 
prestntiedjffifferont ways may b^lound, as the introduction 
ot a portion bf Walter from the up|)er canal to the tocjit., 
or the dischargihg of it'" from^ the lock to the lower Icvtl, 
the ‘se would with management occasion the caisson to rise 
or fall; W, if a pitt of th^ load were made to shift far¬ 
ther from, or hearer'to the fi^cd standards 4- eecy it would 
tliereby caus^ the^detion required," and perform the opa- 
r,vtloh^ and it is probable, that a better way than any 
Acre suggested would arise, should the thing be put m 

lam, Sir, 

Ydur oUedicut humble servant, 

ROBEKT SxU.MONa 

JVoi/um^ Mai/ 4 /*, 1805 . 

(’iiAttCE^ Taylor, Esq. 



Olnen^afton^^ chtejty ffiiner^ogical, on the Shetland 

made tn the course of a Tow ihrtritgh those 

Idand>> in 1803. Bj/ Dr. T. s\ Tuaii-l** 

« 


The firstland wetnadeafter passing Fair Isle, was the Mineralogy of 
southern extremity of the Mainland of Shetland. We Shetland, 
approached first to Fitful-IIead 5 a bold promontory 
composed of micaceous schistns. Pass through CUff- 
Sound for severat miJe&. The western aide of this narrow 
channel is formed by a chdin of ToSr islands, seemingly 
compost'd of miraceons rocks. Tljfe fcasterii side is formed 
by a ridge oflulU, which in many plaCef present craggy 
precipices of the same materia!. The rocks along this 
side are all micaceous, Whyre Cliff-Souhd terminates ih 

» 

• Cor^mumc^ted by the Author to Mr. KeiU, A M- 

Secr^^ary to the Society of Nadiral History at Edinburghf from 
whose “ Tour through some ofilhe y Odtacy #»d Shedand*' 

this artj^e i» pennissioa taken. 
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Mineralogy of Only primary roeks, dually granite and micaccoua 
Shetland. schistus- 

Sail for pQula. gri^nd precipices of red granite* 

Near the only landing-place on this romantic islcj (the 
Thule of the ancient's^) the rorks are all micaceous sclus- 
' tu% North of the landing-place it is filled v, ith garnets 
well formed, but none of them large. This Sschistus is of 
a silver colour for the most part, but 1 found it quite black 
in several places. J found also here dark-green horn¬ 
blende rock in considerable masses. The hhoies on either 
lidiid, as we recede from the landmg-pUcCj gradually be¬ 
come bold, and the micaceous rocks give place to tremen¬ 
dous precipices of red granite. The island contains three 
lulls; the highest is about 1100 feet high, precipitous 
toward the north-west, but sloping toward the south-east. 
T>ioof these hills seem as it, in some grand convulsion 
of Nature, they had been rent from top to bottom, and 
tlut onc-half had been buried in the waves. The dills 
ate very maguihccnt, and mhabitt^ b} inmunerable sea- 
foul. Among the shoit heath on the highest lull, find 
many nests of the ^kuu^giill among the iaigcpt of the guU 
tribe, and so bold as to dart at us, and even strike us 
with Its wings, when near its ntst. lid colour is a>h- 
grej ; itabody seems about the sue o'* a small goose; i(s 
bill IS more hooked than the « )minon gull- The sA://a 
does not lababif any other island ot this group, it is 
fciuudat tJic Ferroe lijies. Observe sualtous in the vai¬ 
ls >s, the only ones wc saw iii Shetland. The natnes 
say, that their puiuos are the best m Shetland. I'hc peo¬ 
ple seem intilligcnl and curious They see the parson 
only once a-y ear, wUea be ijtays with them some weeks, 
baptuos children, and collects his dues. Ob- 
serVtfWitiy granite veins traverMug the scinstus, some of 
themtno feet thick; all arcveiy dense in their texture. 

Sailfoi the Mainland. Papa Stour. 'J'ht north¬ 

west coast of this island is of a red colour, but J was 
not near enough to ascertain the rock. It is hollowed 
out into grand caverns, through which the waves lUsh 
with Ifnionceivable fury, forming a sublime spectacle. 
Anchifi in Qillswickvoe- SaM for P4pa Stour in *thc 
long boat, but arc forced Land on a 

'beach 
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beach coinposod of -roundwl nodules of i^ranHe, liorn- Mineralogy of 
bleiule, aiul hornstonc porphyry, 'roward the south ShetUnd. 
end of fluMshiiul, the rocks are red grande. The end 
next to the Jsle of Mrekie RJioc is ])artly micaceous 
fcchishiSj hornstoue-porplnry^ and hornblende rock, 
l^iss over to llfivc, and obsenc (he hornstonc. 

poiphyiy on the end iu)\( (oVemerUr}. A little 'w^jy 
fr(Mn tlu'beach, find a clilf of compact felspar, 

d'lie Island rises toward the west into vast precipices of 
redgraniti^, much eroded by the fury of tlio waves, form¬ 
ing slupendous arches, that mock the feeble clforts of hu- 
rniii ingeimity. AVc observed enormous masses, detached 
Irom the island, forming gigantic isolated columns of 

uomhudul mai;nificciK e. In a ’valh‘y iliat crosses near 

> 

tltc iidddli' of the isLiiul, find in two or three places 
))It!ck hoinblende rock, and hornstone-poiphvry, the Irl- 
S])ar ol w Inch jwcsents reguLir fn,il plates, in a dark 
g!e> ground, rising tlirou^h (he heafli, Avhich was often 
mi\(d uifi) iU'd in sf used the iiaiivc^ for tanning. 

On I'ithor liand, the hills ri^i" abnii)tly, and vast preci- 
])ices oC r(‘d graniie, entirely destitute ot‘ even mois or 
Jiealh, overhang tlic valh'y. In some ])laccs, one granite 
rock \vas]'Ued on another in horrible eoufiisioii, pro- 
diuing, as far as the eye ranieaeli, an indescribably 
sterile appi'arance, Banen as tins island is, its inhabit¬ 
ants are haj^py, comj>ared to wliattlicy are in some other 
[larts ol 'Shetland. 'I’hev are e!iiauci])ated liy the pro¬ 
prietor, ^Ir. Iliiater of Luuna+, from the v/arer;y of 


• Aibiitus m i-ur^i. Bear-berry bush. 

f Xot ln> P. N—1 am sony tliaL the following extract from a 
pampldct, pubhslud in defence of the Shetland landiio]dcr5> should 
seem to derogate fioni the piaisc which Dx*. lYaill so candidly be¬ 
stows on thi ^ gcntlcm.ui. 

In .in “ Answer to Vindicator," bearing to be printed at Lou¬ 
don in iSo-i, It i', btated p 40 t “ l^r. Hunter has found it ncees- 
“ ^..ry and eon\cnfcn[ to permit liis Unants to return to , as 

“ Vindicator i*. pica cd to deaoinia.ite it, under a tacksman ; i/wO' ft 
/j ifithout a mmmur '—(I have thc bcbt evidence for aver- 

“ ring, that when Mr. Hunte^ first proposed tins change to bis 
“ tenants, out of inoicthtii houstholders, only eight accepted 
their J'mdom, and beivas <iiitt^ed t'j summon all tht to ramovey be- 
V»L. XV.—burpi-rMtNX. Cec “ foic 
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a system fraught, as it is carried on in some of 
these islands, -ivith the greatest injustice, most flagrant 
and infamous oppression, which scarcely less deserves the 
notice of the Legislature, than sotne branches of irafficy 
tl^t lately accupied its attention. I say this from a con- 

\ 

“ fore they could be brought to try it, even for one year. He then 
offered leases to all who would take them; only eight or nine 
applied, and a greater number absolutely refused to take any/*— 

“ These circumstances/* it is added, “ p.re alone suffleienL to con- 
vince every unprejudiced person of the advantages of the old 
“ system.” It appears tome quite otherwise ; and 1 would draw 
precisely the opposite conclusion. These circumstances stem to* 
afford ample evidence, not only of the extreme indigence, but of 
the abject dependence of the Shetland tenantry; of the “stupid 
apathy’ —the extinction of the British spirit of indtptndcncf— 
which has here been effected by the old system ; which must there¬ 
fore be a bad one. Mr, Hunter, I must remark, acems to have 
proceeded in his experiment with too great haste, and thus not to 
have given it a fair chance of succeeding. 1 do not question lh« 
purity of his motives; but I think that it was rather rash, to sum¬ 
mon ont hundred and tzvents-fivo poor tenants all at once to remove! I 
have been found fault with for endeavouring to subvert the esta¬ 
blished order of matters in Shetland; but the alterations which T 
suggested, I proposed should be gradually accomplished; I even ex¬ 
pressly protested against precipitancy My words were, (p. lOi,) 

** In most cases the tenants arc so poor, that, were the landlord, at 
** ence to withdraw his aid, and leave them to manage as they best 
** could, many of them would probablv perish for want.’* Again, 
(p» 103,) “ Even if the size ®f farms were enlarged, and leases of 
19 years duration granted, unless manufactures were here and 
“ there, at the same time established, It is not improbable that 
** many of the present cottars would either starve, 01 be compelled 
indent ihcmselvts TO America.” If, with these moderate senti¬ 
ments, I incur the charge of being a ** bawler about oppression,” 
4 cc.; with what language of reprobation ought not ThuU^ if con¬ 
sistent, to declaim agamst his friend JkTr. Hunter, who, at once, sub¬ 
verted the established order of a whole district, and by his Jiat 
turnrd tenants adrift! 

The tenants of Luuna, it is stated, submitted to be replaced, 
under a tacksman “ without a murmur.*’ This was about 1803,or 
1804. If 1 knew the author, I would ask him, whether they sub-‘ 
mitted with equal tameness to the arbitrary increase of the ** whale 
fishing exaction” from one guinea th three guineas—which, as al¬ 
ready ob erved, was cfTected (pilbably Without Mr, Hunter** 
Jcnowlefige) by the tacksman of thV district in l8p5, but, accord-., 
ing to information, net without nwmuring I 

fiction 
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▼iction of its truth. It is not now general: there are Mineralogy oiP 
several proprietors in different districts^ who have eman- Shedand. 
cipated their tenants ; but still it is in some places car¬ 
ried and prevents my giving unqualified praise tc^B. 
people, among whom I met with the greatest hospitality 
and kindness. • 

The valley terminates in lofty cliffs of red granite. 

The boat waited for ns at a small beach, covered with 
graniric sand, over which two vast granitic rocks impend, 
which formed a grand, but rugged vista of naked rock, 
as,we put off shore. 

• Arrive again at Ilillswick-voe. Walk to Ilillswick- 
ness, a promontory chiefly composed of silvery-coloured 
niicdceous schistus, containing immense quantities of 
garnets, of a very large size: those that were in the up¬ 
per id} ers were much decomposed; but below some of 
them were complete, and finely crystallized. On tha 
west side, this bold headland is perfectly precipitous; 
but on the east side, in one place, it slopes toward tho 
shore. At this slope, obseive a vein of a light-green: 
stone, (probably schistose talc), traversing gneiss. This 
vein contains most beautiful specimens of common acty- 
nolite, some pieces in fibres, others in pretty distinct six- 
sided prisms; in some cases approaching in lustre to 
glassy actynolite. The actynolile is imbedded in talc, 
and was found mixed with steatite. The serpentine i9 
called klcber by the natives, who use it as an excellent 
substitute for metallic oxides in ointments. They apply 
this ointment to burns with success. Near this place, 
find black hornblende rock of great hardness; sienita^ 
ill one place, containing a large mass of silky-white fel^ 
spar. A rcddish-colonred hornstone-porphyry, in round¬ 
ed masses, was scattered on the shore. Observe grea{ 
veins of granite in some places, traversing the micaceou^ 
rocks. As we approach the junction of this promontory 
with the Mainland, gneiss is found succeeding the mica¬ 
ceous schistus. Some grand pillars are detached by th^ 
fury of the Atlantic fromWke sides of this n€ss\ 
height of these is equal i<y that of the adjacent cliffs, 
wh^h impend so over thei/bases, as to impress tluf ^ec- 

Cc c 2 
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lyCioeralogy tator with sublime emotions, not unacccrtnpanied bj 
Shetland. fear* 

Set out for Rona^s Htli^ the highest point of Shetland, 
'^alk over a granite country to Rona’s-voe ; cross this 
long and narrow too, and land at the foot of precipices 
^ of, red granitCj in which the hill terminates toward the 
south and west The hill is at first heathy, but toward 
the top k becomes naked rock. Its top is a long ridge, 
covered with fragments of decomposed granite. I at¬ 
tempted to measure its altitude by a portable barometer. 
T observed the barometer accurately when at the spa- 
side, both before -end after my ascent, and found it 
stood exactly at the same height at each time, from 
which I concluded that no material alteration in tke 
pressure of the atmosphere had taken place during ai^ 
stay on themountain. The barometer fell when oa the 
summit 15 tenths of an inch, but 1 had no thermO'lneter, 
which is necessary to perfect accuracy From'Rona’s 
Hill, sec to a vast distance around,—all the Mainland, 
near seventy miles long, Foula, Fetlar, Yell, Unst, &c. 

Sail close to the promontory of Ilillswickncss, and 
observe a great many reddish veins, traversing the mica¬ 
ceous rocks which compose these aw ful cliffs. Some of 
them were apparently several yards in diameter. 

Pass at some distance a stupendous, insulated, and in¬ 
accessible rock, called the Drongs. If appears some¬ 
what like a vast ship under sail. It is of a red colour, 
like some granite cliffs at a considerable distance on tho 
Mainland, the nearest rocks on shore being micaceous. 

Pass Isle of Doreholm^ another insulated rock, ]>er- 
fbrated by a magnificent natural arch, through w^hich tho 
distant shores of the Mainland were visible. The co¬ 
lour of this is similar to that of the Drongs. Both are 
probably cither granite or wacken, similar to what Pro¬ 
fessor Jameson describes as found in Papa Stour. A 
sailor who had been the day before on the shores of the 
Mainland nearest Doreholm, brought me fragments of 
both granite and wacken, ofti brick-red colour. 

I . 

* Supposing the temperatare 50^ the height; here indicated was 
about X 40 d feet. 

^ Observe 
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ObserTethat the parish of Norihmaven (whicli was not Mineralogy of 
visited by Professor Jameson), is bounded toward the Shetland, 
west by tremendous precipices of granite, similar to what 
compose Rona’s Hills, presenting a strong barrier against 
the encroachments of the Atlantic ocean. 

Ossa skerricsj lofty insulated rocks, apparently. ' 
of reddish granite. Pass in a fog the Isle of YclL Dou¬ 
ble Ska^ the most northern point of his Majesty’s Euro¬ 
pean dominions. It is a small island, composed of 
gneiss, which forms shores of considerable boldness, and 
k only at a little distance from the Isle of Unst. -A?n- 
*c\iOT \\\ B&ltiiSound^ Unst* 

The shores around this fine bason arc entirely composed 
jpf serpentine rock, and the beach is covered with frag¬ 
ments of the same. The neighbouring hills, some of 
which are of considerable height, are also serpentine, and 
ill many places are totally divested of vegetation, (even 
of lichens), presenting to the wearied eye a naked waste, 
of an iron-b??>wn colour. Tlie shores, from Balta Sound 
to Norwich Bay, rise gradually into vast cliffs, all of 
serpentine, in w hich arc frequently found veins of talc, 
lamrilar actynolite, and common actynolite. Observed 
inibedtled, in one place, a substance very like Labrador 
Hornblende, but was not able to force out a single good 
specimen, on account of the hardness of the serpentine 
matrix. In the bottom of the Bay of Norzcick^ the 
shores are low, and a curious striated micaceous schistns 
presents itself. The striae arc in parallel straight fibres, 
of a grey colour, wdth but little lustre, intermixed w ith 
small particles of quartz. Near the junction of the ser¬ 
pentine and schistu.s, dose by the sea, in a serpentine 
rock, find fine specimens of talc in a vein.' This vein 
also contained tremolite in quartz. The serpentine 
liitherto mentioned has an iron-brown colour, from ex¬ 
posure to the air; but the colour of a fresh fracture is 
generally of a dark-greenish grey. The striated mica¬ 
ceous schislus begins in the bottom of the bay, and forms 
part of the western side lof it, rising into lofty cliffs, 
when it is succeeded by a jock containing large masses of 
whitish felspar, often d'y.stallized in rude rhojnboidal 
figures. Thk compound rock is by'Mr. JamesOn called 

gneiss. 
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Mineralogy o{ This rock constitiites the coast as far as Burra 

Shetland. Frithy a bay very bold and broken on the cast side, where 

there is a hollow called Saxs’^s Kettle, It is 1‘ormcd by 
an enormous mass, that seems as if separated from the 
Muinlaiid, and afterwards joined at its extremities by the 
\ falling in of less masses, lii bad weather the waves arc 
driVen Avith violence through a small opening toAvard th« 
bottom, and fill the whole yawning chasm with foam. 

The hills that lie between Norwick Bay and Burra 
Frith are composed to the top of the striated micaceous 
scl>istus above mentioned ; and, though the highest on 
the island, arc covered Avith coarse grass and mosses, 
while the serpentine ones, though inferior in height, are, 
for the most part, destitute of vegetation. Does not 
this imply the hostile nature of magnesian earth to plants 
in general ? 

At the bottom of Burra Frith, the same kind of undu¬ 
lated micaceous schistus, before scon near Scalloway, 
again presented itself. From Burra Frlfti, the coast 
westward is composed of gneiss and micaceous schistus. 
At HermanesSy the latter rock abounds, and often con¬ 
tains finely crystallized garnets of a large size. Saw one 
at a gentlemaif s house found there, which was nearly 1-| 
inchin circumference, beautifully crystallized, and of a 
pretty good colour. At Ilcrmancss arc said to be grand 
caverns, into whicli the tide Hows, aud which contain 
fine natural pillars. These pillars arc conjectured by 
Mr. Jameson to be of gneiss. The heavy surf prevented 
me from exploring these caverns. Toward the south, the 
isle of Unst is less bold on its shores, and the rocks 
above described are succeeded by argillace.ous schistu^ 
and sandstone. In crossing the island to Mrs. B.’s, find 
in the declivities plenty of bog iron-orc, and in one or 
two places both earthy and schistose chlorite. 

The little island of BaltUy forming one side of Baita 
Sound, is composed of serpentine of various shades of 
colour- 

Sail for Lerwick : pass thej bold coasts of Yell and 
Fctlar, and sail between Out S^^ierries and Whalsey ; (for 
an acedunt of these see Prof^sor Jameson’s Outline^. 
Sail <duse under the stupendous Noss Head, a grand pro- 

monliory 
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montory on the cast coast of Noss Isle, composed of sand- Mineralogy of 
stone of difl'erent hues, hollowed out below into innu- ShetUpd. 
merable caverns, the retreat of myriads of sca-fowl, 
whose various pipes sound harsh discord when heard, 
alone, but when united, form a solemn concert, a tribute 
of gratitude for that portion of happiness they enjoy. 

The island of Noss and its holm are composed of sand¬ 
stone. Over a chasm between tlic inland and the holm a 
strong rope is stretched, on which a basket is slung, in 
which tlic natives pass over to plunder the nests of the 
sea-fowl that inhabit the holm, and to carry over a fe^ 
sherp. There is an incorrect engraving of this place, 
and the mctliod of passing in the basket, published in 
Pennant’s Arctic Zoology, Yand from that copied into 
the Enc} clopajdia Britannica), Ironi a rude sketch taken 
by the late Mr. Lowe, an Orkney parson. 

Anchor in Lerwick Roads: pass oicr to Braxsa^ an 
island composed of sandstone, and of a coarse breccia 
with a sandstone base, like that aliearly noticed in the 
neighbourhood of Lerwick, The eastern shores ol this 
island, wdiore they are exposed to the ocean, aie lofty 
precipices like Noss Head, but the southern shores slope 
gradually to the water's edge. In Brassa and Noss, the 
strata arc not very much inclined. 

Walk along the sliore west from Lerwick toward 
Scot’s-hall. The breccia and sandstone continue be¬ 
yond (he north-west (mtraiicc into Brassa Sound. Tho 
nodules iinbetlded in the former are larger than in that 
found near Lerwick. As we go more w'csterly, the pri¬ 
mary rocks again make their appearance. Leave the 
shore, and cross some hills, on which we observed mica¬ 
ceous schistus, gneiss, and hornblende rock. Descend 
into the northern end of the vale of Tingwall, where wc 
again find limestone. Return to Lerw'ick by the manse 
of Tingwall, and pick up in several places fragments of 
Striated micaceous schUtus, but not so remarkable as that 
found in Unst. 

Set out in the long*-boat to coast the eastern sandstone 
shores of the Mainland. Tiie coast from Lerwick for 
some miles seems to be of sandstone or breccia, aTid is 
perforated in many places-caves formed by th*e sea, 

and 
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of and into some of these we rowed for several hundred 
feet* Soon after^ we land^ and find a compact limestone, 
interspersed with veins, or reddish calcareous spar, to 
succeed the sandstone* As we advanced, the hills on our 

# ^ r 

ri^ht became higher, and were composed of micaceous 
schistus, especially at Coningsburgh* From this point 
th^ gradually foil in height, and sandstone of a dirty 
brown colour succeeded. 

At SantUodge^ in 1803, (when I was there), a cop¬ 
per-mine was wrought, which has, I understand, been 
since given up, but which, I have been told, it is in con¬ 
templation soon again to open. There was then a small 
but well-constructed steam-engine on it. The principal 
shaft was sunk within a few fathoms of the sea. Tbci 
miners had penetrated to the depth of about twenty-t\i% 
fathoms, and were but little iuconiinodcd with watoip 
The upper rock was sandstone y and below it, at twerity- 
tw'o fathoms, lay a petrosiliceous, or perhaps quartzy 
rock, traversed by many veins of broAvn quartz. This 
was the greatest depth to whicli they had then penetrated; 
and I believe that the hardness and unpromising nature 
of this rock, was the cause of their so quickly giving up. 
At that time, there were but two Cornish miners, besides 
a Cornish Captain of the MineSj engaged, and these 
were chiefly occupied in giving directions to the natives 
employed to work in the mine. The want of men suf¬ 
ficiently skilled ill mining, was certainly one cause of 
their failure. The principal manager was a partner, who 
had chiefly directed his attention to the corn-trade, as I 
was informed, and who was totally ignorant of the art of 
mining. The prijicipal loda or vein lies between the 
sandstone and the petrosiliceous rock, in a direction from 
N- E, toS. W. The copper-ore is chiefly green carbo¬ 
nate, and the sulphiiret; it is imbedded ill an iron-ore, 
which is sometimes pulverulent, and was called by the - 
Cornish miners The iron-ore is by much the J 

most abundant. When Mr. Jameson visited this placc^^ 
the copper-mine was not opened; and he bnly mentions 
iron-ores as the product of ithe mine, which many years 
ago had been wrought by an English iron company, but 
afterward^ abandoned. It was^ subsequent toMr. J!»me- 

son^s 
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•dTl^s Viiit iliat the tbpj^et’-orie was much noHccd. The Mineralogy of 
iron-ored here found, Jire, Shetland. 

J. Dark-brown, fibroui, and mamillatcd husmailtesi 

2. Colum^jar bog-iron ore J « 

5. Micaceous iron- 0 !e ; 

4- Iron-ochre of a broWn colour; ^ 

5. StalUctitic irOn-orc, colour dark brown; 

6. Earthy matter, much ohafged with iron, seemingly 
fcrising from tW debris of other ores. 

The copper-ores are, 

^1. Friable and amorphous carbonate of copper, (fo- 
* Jour rich green ; * 

2. Beautiful carbonate of an emerald grten, crystal¬ 
lized in capillary fibres of a silky lustre, iliTergmg in 
radii from the centre. This species is found imbedded in 
Irou-ore. 

3. Sulphuret of copper, disseminated through felspar 
in some places, and,* in others, in great masses in iron- 
ore. 

The rich carbonates were found near thebottom of tho 
mine. The levels and shafts of the old company seem to 
have passed m ithin three or foiu foi t of this ruhvein, 
but never to havcipuched it. I \\alkcd through the gal¬ 
leries scooped out in former attempts for aboui lorty 
fathoms, but saw only little dppeiiiancc of roppci orc^, 
while there \\as iron in abundance all .uoiiud. The 
roads near the mine were all paved w ith fine iron hjema- 
which the Cornish miners who were there did not 
pieem fo regard as of any value, nor iiulcod almost to 
know. Some of them imagined it was a new kind of 
copper-ore. Some pieces of bog iron-ore I had col¬ 
lected, were called copper-spwOTc by one of them; hence, 
it is evident, we cannot trust much to the mineralogical 
opinions oi the generality of miners. Fr^otn'the saline 
taste of the w aters of the mine, ahd the cruljt of copper it 
left on my knife, I proposed to the worknn^n to try to 
procure copper qf cimentation in the usual way. This 
company had already expended between £QCbO atid 
iClOjOOO on the work, and had shipped one 6t dar- 
go^*r‘of dre; for, when dressed atid Washed, it tvas car- . 
ned to England tti be smefted. I infot^tiie^l*, that the 
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3Vtln<i^alogy of ^670 per ton. Til® hills in the rid- 

Shetland. nity afford botb.copper'and iron pyrites in considerable 

quantity. Near Coningshurgh diffs^ a rein <Jf copper 
pyrites -was wrought a few years ago, which yiddcd Mr. 
Jaftieson 18 per cCnt. of copper; but it so much de- 
\creased in width as they descended, that it was finally 
abandoned. The appearance of the ores, was judged, 
by the Cornish miners, to improve os they descended in 
the Sandlodge mine; and, at their lowest level, the 
quantity of fibrous malachite, ’when I visited the mine, 
was such as to afford a most beautiful spectacle by the 
light of our candles. They have smeo, however, I am 
told, unfortunately mctwith such obstacles, as to induce 
them to give up the work. Still, it appears tome, that 
it would be worthy the attention of sou»o mining coni- 
pan\, who had capital and enterprize to prosecute the 
undertaking. 

Rocks of sandstone and breccia from the east coast 
from Sandlodge to Sumburgh. The micaceous hills ,ow 
cross the Mainland, tow aid FitfuUHeiid; I from 
QiiCndal Bay to Sumburgh Head, ' t mineral pro¬ 
duction is sandstone. At Q 'cn^/ul a roi^per-niinc 

w'as dt-ooTMcd several years ago, and was, in 1803, 
slowly worked bj a vary mtatTS. fn (he tract from 
Raiidltilgi (o Qiiend.O Bav, (here arc many indications 
of nudaHIf orci, chiefly iron. 

From Levenwick Bay, sail along the shores of the 
IMainland to Sumburgh Head, the%outhern extremity of 
these islands. It is coniposed of sandstone cliffs, mode¬ 
rate! high. Am informed, that a slate quarry has been 
lately opened, not far from the top of this promontory— 
Bid adieu to Shetland. 

With regard to the general difitribatlon of the roeks 
which compose the Mainland, the western side of it is 
composed of micaceous schistus and granite; and is much 
more bold than the eastern, which consists chiefly of 
sandstone, and .sandstone breccia. The parish of North- 
maven contains most granite; aud, if I am not miataken, 
Ilona’s Hill, the highest ground id Shetland, stands in 


this ]fairish. similar distribution of the strata is, I 
believe, pretty generally -observed in must countries, jhat 

. tlia 
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the eattae has not b^en well explained. AU the theories Mmeralojjy of 
on the subject are lame and unsatisfactory. In the other Shetland, 
Shetland isles which I have examined, the western coasts 
are generally the most bold, and are composed of rucks 
more indisputably belonging to that class calledpnmzV/iS?, 
than those on their eastern shores. The same remark 
may be extended to the sister isles of Orkney, and e^en 
to Great Britain. 

Preston’s chart of the Shetland islands, is the only 
tolerable one we have: but it is iraccurate in the norths 
cm part, which, I haveb^en told, he did not live to siy-- ^ 

Tey- The southern parts of Shetland were Uid down by 
himself, ^nd arc extremely accurate*; but the northern 
parts were carelessly added by some inferior hand at his 
death. 1 have even seen a small island or rock that is 
always uncovered, which is not in the chart at all- Mr. 

Jameson’s small map is pretty correct. It would cer¬ 
tainly be worth the attention of Government to cause a 
nautical survey of these islands to be made, with the 
same minutenesa and accuracy that the Orkneys are laid 
down in the admirable charts of Murdoch Mackenzie. 

Pinkerton, in his Geography, seems to have supposed, 
that the Orkney coasts are as ill laid down as those of 
Shetland. lie says, Wc have better charts of th« 
coasts of New Holland than of the Isles of Orkney 
and Shetland.” Strange, that he should be unac¬ 
quainted with Mackenzie^ Charts^ which every vessel that 
liails the North Sea invariably carries ! 

■T ■■■..■■Ja. 1 ', ■- waff ■ 
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facts toward forming a History of Silver. By Professor 

Pkoust^. 


The muriat of sliver is soluble iu muriatic acid; ifMuriat of sil- 
separates from it in'octahedral ervstais. This solution «otuble im 

^ , auruitic acid. 


* Traoflatcd from the 
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Muriatic acid This atsdj ponmi m peeked p^Tcr, at^cks it, cputerte, 

it into a muriat, and a gas is esojlTeid, which forces tbh 
nut, and hi- cl^k Qttt «f im »!»« g»s WB be 00 ot^^r tba^ 

drogc^is given J|2it4ro^0« Tho^cW? wbk<k « wnakeoed, holds s^rc^y 

*mj tbiog ii> s€iil«tioii; for hiclm^ipbaratcd wator scarcely 
changes its colour. 

7hat Bofgman should announce ^ia moi'iat a coiu- 
^ pound of 75 parts of^sUver a^d 24 of acid^ was tery 

•- ^ but that inodems^^^oTihiinjy not imacquBMutcd 

term of o?i;idatinB> should repeat thh^IIav^ 
tlicy forgotten the Ol^igen ? 

Muriat of ill- Thomiiriat of Bilv^ doca not pen^traie the cruribleai 

act on the cru- ****’*'’ It docs Oot act tipon them, 

cibl^ , I did not perqeiro that' it was t/OlatUe* During tb^ 

1* not^roLtilc. first imppci^iop of the heat only, and by the as&iatanceW 

the ipoisturo present, a vapour escapes^ which is con- 
donsedio the empty crucible inverted over ih Thjs aub- ■ 
limate, as Stah) observedp has the appearance of pos^ 
dared arsenic; but when the muriatis in fusion, qq more 
vapour escapes, and it remains fixed at the bottom of the 
crucible, Four drams of fused muriat were kept at a 
taoderatc red heat for half an hour in a covered^HeSsian 
cruc'blc. The crucible, on coming out of the firq, had 
lost 6 grains: but it Mas on!} because a little of the 
muriat had made its May through one of those flaws, 
wluch frequently occur in them if the paste were nqt 
very careiuliy kneadod beforo It was applied to the 
JwheeL 

^ Half an ounce of the same muriat, heated the same 
lime in a luted retort, did not attack the glaas, or give 
fhe slightest indtcalion of sublimate. Sage observed the 


8ame« 

Transparent, Themuiiat heated to this point is transparent; and has 
of a pearly a pearly grey hae^ by which it is distingnished. With 

ajPI»earw»«P it is iio perfectly like the native nturiat, 
lauriat. t^aMt is ip^p^esible iy<^ ta coaCotpd iham together ; ao 

troe it is, that Nature has not two scales for these coow. 
hinatif)|i|S. 

Cry*uaik,e» in ideciifol'tno^<T to «»ysiallizet>ii^ 

ectahedront. * , ' Octahetim. 
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I liate a piece of four oitncea, in i^hich a 
tkorizontol matrix is formed, that is lined with these crys^ 
tals. The solution of the muriat in ammonia likei^ise 
deposits regular octahedra. 

The ammooiacal solution will keep several years, wi/h* Ammomacd 
out the muriates tcmdfog to decompositions bat if a sepa. 
mtion be forced to take plaee, even by a moderate but Uingde- 
folininaUng oxide may be formed- This I learned from compo^d by a 
the following fact:~l placed a capsule containing some fulminating 
of the ammoniacal solution in a moderate heat, for the silver form^ 
purpose of collectkig the muriat- The liquor b^ng 
poratedto a certain point, and afew grains of precipitate 
' bavhig formed, 1 took it up by thnedge, and with blame- 
able carelcsaneBs put it into my other hand- The pow¬ 
der at the bottom immediately exploded, cracked tbo 
bottom of the capsule^ and blow al! the liquor into my 
faco- Happily I escaped with no other mischief than the 
fkin’s remaining black for some days. 

To form a clear idea of the characters of this muriat, Method of Gr¬ 
and even to make it known in teaching others, it should hibiting it to 
be poured whe« h^f red hot into a silver basin, and 
moved about circularly, as you would melted nitre. 

Vou may then tarn it out in a thin, transparent, flexible 
plate, which may be cut with scissars almost like the 
horn for lanterns. 

If you let it cool in the crucible, to hare it in thicker Large piece# 
pieces, they may be turned, and mode into snufl-boxes, he turned 
OS Kunckel observed; which succeeds better with large 
pieces than small. I have plates of it of a reddish tint, ^angw^Uicir^ 
and mjarbled like tortoiseshell; but exposure to the light colour, 
makes it more and more brown, which lessens the value 
it would otherwise have in jewellery. 

SLuackel, in his Chonxical Laboratory, gives a method Kunckel'# me- 
of reducing tlm muriat, A\liich is expeditious, and not ^hod of rcduc- 
iiable to much loss. Put three parts of lead, he 8Bys,-‘“® 
with one of lufia cornea^ into a retort, and expose them 
to heat; the lead will be converted into muriat, and the 
reduced silver will subside to the bottom^ The product, 
however, will ned; be reduced silver, for it 'wiM require 
cnpclla^nn^ fo separate from It a considerable portion €4 
letii. Tbift prcM^ess is impvoveinent. *Threa 
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parts of lead are a great deal too much. The 
siHbich I suppose to" ehould be enclosed in a 

sheet of lead twice its weight; the lead having been pre¬ 
viously reduced from acetate of lead ; and subjected to 
cu^iellation. Thus 79 to 74 himdredths and a fraction 
v^iU be obtained: in four operations 1 coti^d not once get 
*/5 anda fraction^ which is tiio real quantity pre&ent; a 
little silver therefore is lost. I know not whether the 
muriat of lead which is volatilised contributes to this. 

Some recommend the reduction of the muriat by means 
of ^arbonat of potash. This method iS trouble-sotne, and 
exposes to considerable loss^ on accouiit of the swelling 
up, running over, and the largeness of the crucible that 
must be used fo avoid this' even with small quantities of 
the muriat. 

Pure potash is preferable, since the reduction takes' 
place without any swelling up ; but for large quan.titi||| 
this mode is expensive. 

Having had more than a pound of muriate, arising from 
the repeated precipitations that there, is occasion to mako 
in a laboratory, I preferred the following method of 
Sage. 

This consists in boiling the muriat in an iron pot with 
a few pieces of iron and some water. The separation 
takes place very speodily. The liquor, which is a solution 
of muriat of iron, !•» to be thrown .ntay; fresh water 
added ; and<he mixture occasionally shaken. I'he silver 
will bo obtained in powder, which requires only to 
washed, and melted with a little nitre and borax, to freff 
the silver from a Uftle remaining oVidc of iron. If you 
would satisfy yourself, whether the muriat lio entirely 
decomposed, it will be sufficient to expose the powdered 
silver to the sun; fpr If any muriat still remain, tho light 
will give it a violet hue, and gradually darkenit. 

To judge of the merit of tins process, I made the follow* 
ing experiment. 

la a small silver basin I treated a hundred parts of 
powdered muriat, well dried, with as much iron tiUngs 
and a sufficient quantity of w’^a.ter. The operation being" 
finished, the murbute df iron poured off, and the powder 
wa^hed^ I added 16 parts of mei^cuiy to colWt thusllvar. 

TW 
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The amalgaTna, being subjected to distillation, gave me 
72|, instead of75J, which ought to ha\e been the pro¬ 
duct. I triturated the Tilings again with a iittle mercurj", 
and obtained Si- more of silver, making in all 75. llhe 
loss therefore was only or four grains on the quan¬ 
tity I bad used, which was 1600 grains of muriat- ^ 

The result shows, that with moclciate quantities of 
muriat the reduction may be made with case, and •without 
any sensible loss. In the great it is still more expedi¬ 
tious, since all that is necessary is to place the muriat 
u^on lead in a cupel. ^ 

The silver separated from the muriat by means of pot- The silver r®* 
ash- though well fused, is not always secure from retain- by 
ing some of it. rorging one day a mass of about eight somtijmci 
ounces, I w^is surprised to see it separate into laminae rttains muriat. 
under the hammer. On CK-amining i*, 1 perci'ivcil some 
Unreduced muriat belween the plates. IVIr. Fernandez 
made the same observation, jis will appoir at tlie end of 
^his article. 

The mnridi of silver frequently occursamong the mine- Native muriaU 
‘Aeieiicd: it accoiiqianies the native silver; aud 
i 'disseminated among tfic sulpliurt't^, carbonaJs, 

£ ’ ' > s i{>c]<s, so as to l)e altogullit r imperctq)tible- 

, I-d in ore fiuin the pi ovince of Caraccas, which of one 

ap; \ciW(on of acids yield'd me only 11 marks to from the Ca- 
. ii'Midred ; bul having (used it with o\ide of lead, pot- 
I . ant cliarcoal. it yieliFd a button, wliieh left 19 
„ . i Ks in the cupel* This ore contained its riclies in tw^o 
111 uietiil and in muriat. The silver of this ore 
'Oil'jineil likewise a 3Gtii of gold. Its matrix was sili- 
c ons. 

To discover the murial, the ore should be boiled with Mode of dis- 
wafer, and a few filings of iron or of zinc: the muriat the 

will thus be decomposed, and, after washing the ore, ni- 
trie aohl will detect the silver. The muriatic lixivium 
being precijiitated with a solution of sliver, the portion 
of muriat of silver collected will be exactly equivalent to 
that w’hich existed in the ore. 

Pieces of native muriat of the greatest purity arc^some- Very pure nr- 
times brought from Peru. I hav^c one that weighs^about 
tejfounccs, the matris: of which is rhomboidal carbonat. 

This 
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Tliit murlat is tnUkSparent) mzy bd cut widw 

out spUaterhlg* Its ciiips assume the violet tint in a 
few minutes on exposure to the snn. It may be melted in 
a vetort, without losing any of its characteristics, or di¬ 
minishing in weigbU If it be brought near the flame of 
n candle, it flows in red drops like the juiCe of a goose¬ 
berry, whkh grow white on cooling. They should be 
caught on a plate of glass. The artifleia] tnuriat yields 
likewise coloured drops when melted. The native muriat 
enclosed in a sheet of lead does not yield above 74 and a 
small fraction of stiver, (hough it contains 75 J. 

I decomposed a hundred parts of this muriat by means 
of zinc, and precipitated the solution with nitrat 
ver. The product collected was a hundred parts* JHk 
the same result twice. The solution of 3ilvcr^^|HPIr 
employed, which will rmain mingled with ziacjjpnjrthe 
decomposition has taken place; but as the ne<^sity of 
filtration occasions a slight loss, only 98 or 09 will be 
obtained. The muriat reproduced should not be weighed, 
till it has been thoroughly dried. 

The muriat is likewise found mixed with carbonafc of 
silver in powder, exhibiting a perfectly uniform grey 
paste. It is Very difficult to break- Rubbing it with 
any hard body will make the silver shine. I have one 
piece which consists of silver SO, carbonat of lime 3^, 
muriat 38. 

As far as I can judge from appearances, it is this, past# 
that incloses the celebrated piece of native silver preserved 
in the King’s eollecfiou. This piece, weighing near three 
hundred pounds, is still loaded with part of its valuable 
coat. If the miner had not robbed it of the rest, it 
would have been much more precious to the mineralogist. 
It appears to have been considerable. It was cut 
with a hammer and chissel. This specimen came from 
mines of QuantacUia, on the borders of the 
Ocean. 

Silver is likewise amoiig the number of metals 
of taking from iron that portion of oxigen, which raises 
it froTp -xninlmum to the maximum of oxidation, or 
whici^is ip^luiiod between 28 and 48 per cent. Bpt^r 
this' it must be assisted by a'c^taid degree of beat; foi^ 
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on losing iliis the iron in tunij or itsoxidcafa mlniinum, givesit back to 

takes the oxigcMi from the silver. 'J lij following is the liicm when 

cold. 

experiment. 

In a small matras heat a solution of'red sulphat of ij^n Proof* 
on parted silver, a portion of (he latter will be dissolved^ 
and tliesulpliat wall become green. Filler, add :i Iktio* 

A\alerw’itb salt, sei)aiate the muriaf, and the filtered 
iicjiioi, o* sulphat of non- will be precipitated green by 
alkalis. !h:t li, i{)stead of separating the silver, the lil- 
tt',red iicjtior lie kept, it will exhibit sea'es oi Tuetalj^iu 
proportion as it eools. Now tlii' jumv preeipitalion can- 
iioi take )>i K\‘ l)iit l)y the l)a>e oftliegioen sulpliaf rosiuu* 
jng oxigt II from llie silv('r. We sinill init b(! surprised 
at this result, if we iLM‘oli{'c(, that :i solviliou <»rgreen sul¬ 
phat, inixedAVjtiia solutionol sulphat of divei, iuttantlv 
precipitates the nulal in a shining po^’din. J had an 
opportunitv of obsoiwing, some time ago, that tlu' sedu- 
tion of red sulj^hat ro'iltl not be concerilr ited in a basin of 
fine silver wniiout gi\ing Ijii tli to .similar ch:tng<‘s. 


Ciirhonnl of ,SV 7 tv ;\ 

d'his carbouat, obtained h) means <)f that of pota.sh, 
IS of a yellowish white colour, but iloes not keep well, 
grows black on exposure to the light, anti gradual I v parts 
vvitli its oxigen ; fu: if at the \ e:ir\s end v.nw vblute in' 
acid be poured on k, a portion of sil'mi in pov^der will 
be separated. 


(•-’.ti boiidii of 
sib I r p.trtb 
w it h il.. oxi^eu 
^pontaucouaiy. 


S.ilphaf of Sifw'} . 

If meieiir} lie tlirowai into tfn* s<d!it'L>n ol this'^!l]pllat, Sulphai do¬ 
it decomposes U, and the ivsult is a Hat crystaili/ation, composed by 
which scarcely deviati's fioin (tie ie\el, and of course ox- 
hibits none of the pleasing plienoincna ol the nitj'at- 


7^/ec ifj Doiiiu: 

Lerner^ recoinnumds, to tinow mercury into a nitiic * i tx- 

solution of silvei considcral>l)' diluted ; and he is riglit. 

In little, or in great, very beautiful and very various 

trce5 of Diana w ill be obtained without fail. lJT>niberg 

® 

and Beaumc, wdtli their balls of amalgama and solution, 
have only complicated the process, and disgusted those, 
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who would enjoy without so much trouble one of the 
most beautiful results of experimental chemistry. 


Acetat of Silver. 

Xctftit of silver ^ Distilled Tinegar very readily dissolves oxide of silver, 

and*afFords long white needles, easily crystallized. Heated 
in a retort it gives out radical vinegar, some gasses, char¬ 
coal, and pure silver. I have not examined it further, 

t t 

« 

Oifilie Surcharge which the Muriat of Silver is capable of 
giving to cornets for patting^ by Don Domingo Fer^ . 
nandez. 


Assayi vitiated la the month of December 1794, having occasion to 

muriatot Sliver twelve picccs of gold Coin, I was surprised lo see 

impelfcctly the twenty-four cornets come out with a surcharge of 

half a grain above the fineness they ought to have had. 
1 repeated the assays, with all possible care, and tlip re¬ 
sult was still the same. To satisfy my doubts, I examined 
particularly the lead and the acids 1 had employed; but 
1 found nothing in them that could account for a sur¬ 
charge so extraordinary. 

I had no other step to take, therefore, but to return 
to the silver; but as this metal came from a muriat re¬ 
duced by means of potash and charcoal, I was far from 
suspecting that it could have any- inthicnee on tlie resuHs ; 
particularly as it admitted of being drawn out by the 
flatting mill into very thin leaves without any apparent 
defects. Unwilling however to announce, that these 
coins were half a grain above their standard, without a 
fresh examination, it occurred to me, to dissolve the 
twenty-four cornets separately in aqua regia. The solu¬ 
tion was scarcely finished, when at length I discovered the 
cause of the phenomenon. Each of them let fall a white 
powder, which I collected for examination ; and I had no 
difllculty in recognizing it to be muriat of silver. That of 
each of the cornets was precisely the same weight. 

After this discovery I immediately examined the qua¬ 
lity of giy silver. I dissolved some in nitric acid, and the 
muriat separated from it instantly. Thus it ii certaip, 
that this salt is not always completely decomposed in re¬ 
ducing it with potash; and that it may incarporate'wifh 
C * tlltt 
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the metal, or even dissolve in it, so as not perceptibly to 
adcctits ductility, since it can be flattened out without 
shewing any defect iii the plates, 

I repeated my assays, but with pure silver also 
tained from the murial, and the surcharge disappeared. 
This obserT.ation made me determine to dissolve the ^or*. 
nets, as often I should find reason to suspect an extra¬ 
ordinary surcharge. 




On the Nltrat of Silver. ^ • 

‘ The acid that rises from a solution when evaporating it Silver carried 

carries off some silver, however gentle the ebullition may '’h' evapo- 

rating Us 6olu- 

be- Ihe muriatic acid makes this known instantly, tion. 

This result, which 1 have had opportunities of i)roving 
several times, cannot fail to diminish a little the confi¬ 
dence we might be inclined to place in assays of ores by 
means of nitric acid; and wc know it is indispensable to 
boil it long enough to resolve the last portions of snlphu- 
rct of silver. 

The nitrat of silver does not appear to contain water Nlirat contains 
of crystallization any more than nitre. It may be kept eo water of 
in fusion in a retort for a considerable time, without 
losing more than a hundredth of its weight. On cooling 
it fixes in a crystalline mass of a greyish hue, called lapis 
infernulis. This nitrat, heated till it is completely de¬ 
composed, leaves 04 hundredths of pure silver; from 
which we may infer, that a hundred parts of silver will 
produce 140 ol‘nitrat [IfiO-Sfi]. 

A hundred parts of silver take fli or 9| of oxigen to State of oxide 
serve as a base to the nitrat, according to a trial 1 for-'the nitrat. 
mcrly made, though it would not be amiss to examine 
the fact again. 

This nitrat then would consist of Composition 

0\ide of silver. 60 or 70 

Nitric acid ........ 31 30 


of nitrat of 
silver. 


On assaying Ores of Silver. 

Many authors recommend, to precipitate the solution silver ores best 
with copper; but this must be carefully avowed, for assayed m the 
•Whatever care be taken,, a little silver will alwajts remain 
in tl»e liquor, as the muriatic acid will shew. An ore that 

Eke ? yields 
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yields 10 per cent by fusion ■will not give above 8|, 9, or 
thereabouts, by precipitation. The estimation deduced 
from the muriat of silver too being a language not un- 
dei^tood by those, who would have the clear product of 
their ores set before their eyes, it is better to proceed to 
the fissay by fusion. The following method, an imitation 
of the operation in the large way, and practised by 
appears to me preferable to any other. 

The best me- Melt a quintal of the roasted ore with as much litharge, 

uVd b^y Sage" tjumtals of common carbonat of potash, in a 

crucible, the bottom of which is lined with 24 or 30 
grains of charcoal, softened with a little oil, so that the- 
paste may be applied to tlie bottom and half way up the 
side by tiio finger. Put on a cover, but without luting it. 
Place two such crucibles side by side in a common fur- 
nace, and cover them with charcoal, 'J'hc bellows arc 
not necessary. When the mixtures cnler into fusion, 
■which will readily be perceivtd by the car, push the 
charcoal aside, so that you may bo able to takeoff the 
lids, and sec what is going on. Jf the effervescence raise 
thecontents above the middle of the crucible, remove tho 
lids, when the w eight of the air will check the .sycl), and 
prevent it from running over. As soon as all is quiet, 
put on the lids again, cover up the crucibles with char¬ 
coal, and let them stand till they arc cold. If tho assays 
have been well fused, thfr loads obtained will not differ in 
weight two grains, Subject them to cupellation, and you 
will obtain buttons, whieh ought not to differ a sixteenth 
of a grain. A sixteeiitJi of a grain represents an ounce 
in a hundred pounds: but if the ore be so poor as to yield 
less than an ounce, as is the case with most of the mines 
at present worked in America, the assay should be made 
with four hundred gr^tlns at least. 


Trcparnlion of 
rnimmum ni- 
irr.t of silver. 


Nifrat of Silver at a Miniviuyn. 

In a solution already saturated boil powder of silver, 
such for instance as is obtained in ordinary parting ; and 
continue ihc t'builition for an hour after nitrous gas has 
ceased fT> be evolved. Pour off' the liquid with its sedi^ 
rtient, arfd leave it to grow’ clear by subsidence. Draw 
off the char fluid with a bulbed siphon, and, if you wish 

' <9 



ON SltTER. 


to concentrate It, pour it into a retort, at the bottoni tff 
■which a few bits of pure silver have been previously put; 
if not, keep it in a bottle. 

But the parted silver must be cleansed before it is us^, Parted silver 
to avoid any mixture of copper. For this purpose boil should be frec*^ 
the powder in a saturated solution of silver slightl}»di^ romcopper, 
luted, when the copper will be converted into nitrat, and 
the silver will come out sufficiently pure to f-ffect no 
alteration in the colour of the fresh nitrat. 


Th(‘solution is invariably of a pale yellow colour; ^ 
arid may be ro?iS*^ntrated much beyond the nitrat at a 
mavimum^ wi* hout^fear of crystallization, as the nitrat it 
atiords n iniiuitely more soluble. When it is in the pro- Minimum m- 
po^^io^ #>f 21^0 to 100 of water it js still far enough from 
cr} stalllzinir, jind sometimes it remains fluid for several 
days: but if it bo pourt'd into a phiiii, it congeals so 
Sueldoniy, that tlic la^'t portions from tiic mouth of the Suddenly be- 
retort become solid lik<^ icicles from the eaves of a house, comes solid, 
and a great deal of heat is evolved. 

While this nitrat is concentrating, a little is always Alirtlcvola- 


volatilized. Th 
to tile maximum 
ture of (he two 


is passes from the iTiiuimiim of oxidation tilircd and 

, .... changed dur^ 

; and sometimes we discover m if a mix- irig evapora- 

nitrats. In tlic first case ammonia does tion. 


pot change the transparency of the product; in the 
second, the new nitrat is indicated by a blach line. 

It is difficult to bring it to a regular crystallization, p;fp,ciiU to 
because it has a much greater tendency to congeal, than crystallize, 
to separate into crystals. If it congeal, it cannot be 
Tcdissolved, without the separation of a yellow powder, Yellow pow- 
which obliges us to suspend the process, that this pow- dcr produced, 
dcr may be allowed to subside, decant the clear fluid, and 
return it into the retort. It is true that this inconveni¬ 


ence may be avoided, by an addition of acid to the v/atcr 
with which the mass is to be redissolved; but by this 
addition we arc liable to increase the oxidation of a por¬ 
tion of the nitrat, and to convert the product into a 
mixture of the two nit rats. 

The yellow precipitate wc have just pointed out, ^ which comains 
nitrat doubly at a fninimum^ both of oxigeii andn>f acid, a minimum 
li*^foriiis because part of the new nitrat capnot dBsdlvcin 
water, unless it takes from the other a little of its acid ; 

• a|id 
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m 


Analogous 
phenomena 
with mercury 


< 

Mode of 'ob¬ 
taining crys¬ 
tals. 


Attrartioxigen 
fiom the JiVy 


and from nitric 
acid. 


Muriat of sil¬ 
ver only in one 
state. 


Its effects on 
litmus. 


cochineal, 

indigo.i 


ftndrit is the loss of acid experienced by this portion^ that 
occa&ioiks it (o be precipitated. I'ti ’se eirccis ^re com-, 
plctely analogous to those of n r n of nn*rcury at a 
tnhiitnufn of oxidation iiilo waLor, If it 

w 

do not divide info iwo d -uie do iu)i borrow 

acid from the other, it dot"-. .but m Uic case 
before us., as '\vell as in that of nn ..'in /, a little acid sets 
th^ yellow precipitates atloat, it iuen ys.'s their saline 
state, ana in c •ns-^ouenre there s.>lubiiifv. 

We lUuy oucceed in crystallizing it, however, by' suc¬ 
cessively suspending and resuming tho^i^li^uliariou, till by, 
repeated trials we ha^vo brought the solution 'o the pro», 
per i oint. But IJiav^ ’;or yet been abie to obtain 
tais suLlcicndy separate, and out of the retort, lo bcAW®' 
to examine them easily. j 

Proper/ies of this NHrat, ,, 

Its solution kept ill the air, and dt iiiiJed fiom dust, 
loses its colour, aiul in j iew days aitords Ir-ge SL(uare 
laminae of the coniiuon nitrat, or that at a iuaxtmum. 

It is amusing to observe the readiness wirh which a few 
drops of nitric acid, poured into thi^i soiutioji, give rise 
to large scales of nitrat. The tluid changes from white 
to yellow, blackens more w itli ammonia, and at length 
becomes w holly" nitrat at a madnunn. If tlio acid bp 
mixed wilh a more dilute solution, aiul htuited, nitrous 
gas i« evoived, and confirms the change indicated by 
theory. 

Muriatic acid poured into the solution of minimiun 
nitrat affords a muriat, tht; base of which rises to the 
maximum in the very process. There is no niuriat at a 
minimum therefore; or at least 1 have not been able to 
form one. The following are some of its most stiiking 
habitudes with reagents. 

With water 4^ litmus the solution of common nitrat of 
silver produces no effect; that of the minimum nitrat 
precipitates a blue lake. 

With cochineal the maximum nitrgt produces a scarlet 
colour t the minimuviy a deep violet lake. 

With* solution of indigo in sulphuric acud the maximum 

occasions 
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Occasions no change; the minimum deprives it entirely 
of colour, and the silver is reduced. 

The tincttire of fcciila of hemlock, which is of a tincture of 
feuiUemort colour, is not changed by the maximum 
trat: by the minimum the green is revived and beautified 
in a striking manner. 

With Ammonia, 

Ammonia precipitates the minimum nifrat black. The aramonla, • 
preci|^tate collected is pure silver, and does not fultii- ^ 

.nate, "however long it be kept in the ammonia. The 
ammonia then hdlds wa.*?//wvw oxide in solution; for if 
it be saturated with very dilute nitric acid, it is no longer 
blackened by ammonia. Thus we see, that the portion 
of oxide dissolved in ammonia is raised to a maximum at 
the expense of that M'hich is prccipirated. 


With, pure Potash, 

The precipitate is brown, resembling in colour that potash, 
given by the maximum nitrat. Redissolved in nitric 
acid, ammonia precipitates it black, which demonstrates 
that tlie oxide has not altered its state; but on drying it 
an 1 oxigrn from the atmosphere, rises to the 7n(txt* 
niuni^ and no longer differs from the precipitate afforded 
by i\\Q. ma clniuni nitrat. 

With Alcohol, 

Alcohol acts on its solution no otherwise than water: 
part of the nitrat, its portion of acid being diminished, 
separates in a yellow powder. The alcoholic solution 
being distilled, leaves behind nitrat at a maximum and 
powder of silver, because part of the oxide has compIet<3d 
its oxidation at the expense of the other. The alcohol 
is not converted into ether in this case, any more than 
with the maximum nitrat, which it dissolves perfectly 
well. 


With boiling Water, 

has been seen, that cold water scparitfcs thig nitrat and boiling 
into two parts ; that one*, to enable it to dissolve, was water, 
©bliged to take acid from the other, which was conse¬ 
quently 
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Disoxidatesthe 


Nitrat of mer¬ 
cury has simi- 
lar properties. 


Metals never 
found at an 
intermediate 
state of oxida¬ 
tion. 

Attracts oxi- 
gen from the 
air but slowly. 

Acids have 
more affinity 
for oxides of 
silver than of 
copper. 


quently separated in the state of yellow nitrat, or bitrut 
with an inferior portion of acid. With boiling wat^r the 
change proceeds farther. 

a few drops of a somewhat concentrated solution 
be let fall into a glass of boiling distilled Avater, three 
^olciirs will be seen difttincUy to succeed each other very 
quickly, yellow, red, and black. If, \^en the mixture 
is yellow, or red, a few drops of add be added, the whole 
grows clear, and the change is stopped. If this be done 
th^ moment after the blai'k colour has appeared, the acid 
BO longer restores tlie transparency of the mixture, be¬ 
cause the black powder is not an oxide, like tiie two 
preceding, but disoxidated silver. Now to dissolve this 
a stronger acid is required. 

The black powder silvers the glass as it conies into 
coutacu with iLs sides. None of these effects will take 
])lacc, if a few drops of nitric acid bo added, before the 
solution is dropped into the boiling water. 

The yellow nitrat of mercury at a minimum exhibits 
similar phenomena, though in a dilVercnt manner. This 
nitrat, boiled with water in a retort, affords powder of 
mercury, which passes into the receiver with the aqueous 
vapour ; that is to say, by the help of a high temperature 
part of the mercury has a tendency to complete its oxida.. 
tion at the cx])ensc of the other. But in whatever cir¬ 
cumstances we discover a metal passing from one state of 
oxidation to another, we shall never iind it stopping at 
any intermediate term betw^een the two extremes of oxida- 
tiaii proper to it. 

An aqueous solution of minimum nitrat of silver does 
not superoxide itself very rapidly by conta<ft w ith air. 

I have formerly shewn, that, if copper have a greater 
affinity for oxigen than silver has, we must not thence 
conclude, that acids would have more affinity for oxide of 
copper than for oxide of silver ; and in fact the nitrat and 
sulphat of silver dissolved and kept on carbonat of cop¬ 
per do not attack the latter, or even become coloured. 
The wmfmz/in nitrat of silver is equally void of action on 
earboifot of copper* 

The yellow powder, or minimum nitrat with less aAd^ 
is equally void of action on thecarbonal of copper. 

' The 
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1||0 ft |f^»W 8 Ilrfiai«..««)K 

f ftd ft jH < i j|i r ite 46ftt -Ifnet ite, 

f.'ilip 'f| 0 jC|MU(^ nUrftt 
i(d»il|4rj»4C^i^ tain»te4isMbn(ld, 

predpHftfe, mlxAd «Hth a little pfttriar of ii8<^ - "" 

tj^iwMiitti $ Ini^catM that a fort the 

ipthpl#Nftldn« <iilf»iiiarfidr uaoibtt i^ofti«B'«luil 

W lli W|iW< rhyi^BWiBs 

tapfftted^iNin fMehof tbe«xiid« 
w #»Ke*ft}^e(M» ago I venarhiBd th» tnaMbitaioo *of 

^ an eftide -to^aaothery m thoae 
i)ailatioitt.«£ t^vek* in which iihad carrhid tha^diiiilitioo^fla 

t, 

wital foar. A kind of ¥rilH«nt av^Sbtariiie dis« 

turbed its transparency at the expiration of a few days, 
oMf wMarwatds to i^e bo^om of the r^scls. 

Tfcfe wasJkB fact that led me to suspect> that silver, 

Hke so ipeny other metali^, was susceptible of two deter* 
niinate st^es of o^idatioiLo 

' '^Jltratxrf lead treatedWife leaves ofiJus metal exhibit NHrat 
rewits ef the same ela^. I wll caideavonr aowi to lay wmaar 
1to^*^belb,re thejmbtic* 

fc:"jrJi^k’L. .. 1" - ., .v^' ' ■■■^-:r--,rTr r'./'l g to ' 


VI. 

J?eiseri(plfon of a Ma^nefor cutting^ Pe^r and the Edges 
- ^ ef Books* Mr* John J* Hawkzms** , 

* 

'HP ^ 

A ZIS!^ crib|ect »f this improTcihent is, to put the edges of ^^achiae for 
'hofl^B oa-thfee tides at one ixtng intho press: to do th4, 
it is ttBoemry tfe^ the book be placed At one end, «pd a 
support'gtven to the plough beyond tho port eiKt; titere 
is therefore at each corner a block fnatada^ on 
i)to as toMSltongnte afternately the side or of the poiilpb ' 

Thh^motlft ^as wide as *tiie iadtotded length pf't%e 




, riimuCOTTIKa^ MAOflVE. 

Machine for At a distance froip iSie end of tbe press^ eqnid is^ 
-cTOin^the^ Ig a stop, W^e aomewhat 

jcc. ’ combs, one fastened o|k ea<^ side^ the teeih of 

one going into the intmtices of the other, $o that it may 
eftse^aily prevent the boo^ falling too foir? wh^he^ the 
press is open little or i&uch. . > 

In the common press, the b60k pdi |n ttie tniddle, 
and there is a screw at eaCh end to &ice the press to* 
gethef ; but In this press, the book being put at one end, 
there is a screw about the ihkid^.tdTorCe the profit toge¬ 
ther, and another Screw at \0W^ Csid to force it 
open, wd conseqnently press the bbok*^ tighter, exactly 
on the principles of cabinet-makers’ hand-screws. 


fteference to the Engra^ing^ Plate UC- Fig. 1, % 3,4a 

id f 

Fig. 1 and 2, Two geometrical views of the 
Fig. 3 and 4. Two pcrspectlye yiews of the as 
placed on its supports in the box which receives the cut¬ 
tings. The side of the box is represented as taken 
away, in order to show the parts m<>re distinctly. Fig^ 3 
shows the position of the press, when the front of the 
book is to be cut, and 4, while ends are 

ontting* 

N. B. The letters of reference are the same in all the 
Figures, 

At The press. 

n. The cutting box- * ^ 

b b. The elongating blocks turning on their centres (c). 
«f. The screw which forces the press together, 
e. The screw which forces the lower ends of the press 
asunder, and copaequentty presses the book tighter. 

/- A piece tjf bo^rd put into the press with the bopk, 
keep it firm against the knife. 
g, TTiccdmb-like&top. 

hh. Bars fixed aerpss the cutting box, to support 
press'white the tpp ot bottom of the book is cut. 
i {, Bars to support the press while the front of the book 
is cbf. In tihis position, therb is a bar to keep tie 
'preasvytesidy;, which U out when the^poteitiUn 

Fig. 4 is in use. $ 


//. Piopef 
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ojr }>6atd i^lth notches in tibem^ fastsn^ed to Machine for 
boat, ta receive ti^ebars. nutting the 

ot/G roove for tiie plough to worlt in. 

It is evident fvom the positions of the preee^ that ^he 
plodgh must be worked on an inclined plane; but tbis^ 

^ftead an objection^ is 4 considerable advantageji^bop 
cause the workmap has much more power in that direc.* 

tion, than on aWvd. ^ t « 

^ ^ ^ 

The press retiring to be ^nrned round to cut the top 
and bottom o^ the h^ok» the plough must be worked, 
left as well as right but this is ac^uirG4 by a few 

minutes pracHcc. 

The same plough is used as with the common press. 

J. J. Hawkins. 

UtUl^ 2Vrr«ce^jC% ftoocig . 
jlfa^ 29, 1805. 

CwAKLKS TaTLOR, E':q. 


VIL 

d 

Obs^rvatims oHthe Pernmncnc^ of the Fariation of the 
CotnpU'is 0t Jamtiico* In a Letter from Mr, Jamks 
Rober'Tson to the Rfght Hon, Sir Josepu Bank.s» 

* P, R. S. 4c* 


Sir, 

-A.S any improvement, or discovery in the arts and scU intro- 

ences, will, I am persuaded, experience your favourable 
reception, I have the honour of submitting to yourcon> 
sideration a discovery I bavcmadeocy^spbJcCt^ the state 
of which can only be ascertained by jt»l#tervatioijs made 
from time to time, as it is not regulated, by any known 
law of Nature; 1 mean the variation of the magnetical 
i^oedle. 

This i^scovery may not 0|jdy excite others to make, 
apd ^peaty observations in different parts of the globe, 
bpt, by causmg this changeable quality to^be better uoder^ 

A^onjtribute to tti^ |)enehji of navjjia^r^ and 

V Phil. Tran*. iSo£. 


F?f 2 


qommerce, 




mmUm. 


magncti- 
cal variatioo it 
luiivcrtally 
to 

change in the 
course of tiinc* 
Bxc ption. 


tktt!*rknoitl«dge«f die ^ ^ 

IthAs hSAerta ba«a colMltiMred^ dittt dl# ffirtstlM of 

ttoanagttetiM^'iftedte it nei piace^ 

hj«t!t $n a a'lm ift 

aH fi^rit ^ f iiliKe diffi^overed'^ »Q CTce^tien 

to tbit stagnated geti^vlpfi^pin^ 4lf * ttigldlMti 4i 

it tuty boy perbtpty the ^rat that hat btra iftade,*^it wW 


jr J^Uer Ayseti^ f toa eifec^ th tli^ ohrtainty 

dmoAttmUcOi MMlTf bttt, 4ti ^ tiirder the 

fieoetshy of beini; joore tedious than i dohM with, iA 
order b^AeserilieAiify'tlia^dati^ inference is 


fooadnd);- 

jLandsinJa- I resided at Jamaica, aa wIBag^^Sorrtyorwf ’Latfl^ 
maica arc held upwards of twenty years, Disfnites atitw abdut bound-^ 

Afiet of lanib are there decided by tgectMemtsy io *the 
axuicxed Supreoie Court of Judicature, "by the evtdenefe aiid dio^ 

gmta of Kfttg^ ftaneyoft of dLaii^ Udi l« idlfiferrtit 
ftom the practice m Eitfland, because tliw^ mantior m 
which grants of land from the Crown a^e made, in the 
two oounMes is c&iferent. In Jamafea, t& ctery grant 
of land a diagran thereof Is aimegM to^die patent* 
Thtsdk^am is delineated from an actual survey of the 
land to be granted, having a meridional line,* according to 
til© magneticai>.i»eedle, by which the survey was made, 
laid down in it. No ircrtic© is taken of (he true meridian. 


The boundary lines of the land granted are marked On 
earth, (aa it is denominated,^ by cutting notches on the 
traes between wbneh th© line is run-through ^the woodsj 
— referring to Ikese trees beihg mostly of hard timber^ the notches will 
the ^ ^cemiWo |br4Mb^ years, or niore/ Byrtepeated 
€^c%€ter- re^urwys AosoliBBS^arehept «p 5 and, when the colti- 
Bancd at first va^on> oW bo|h sldos, rend^ it fleoessary to-Mi the 
by compass, trisei^ (whieh can only be don© by mirtual coo* 

mmtf ^ ,b^g-wtliioiwifw-dUsaith by^tbe law,) it^^ood 
fhneoff are pbmlodhi tjh© KiwodiyiiRB^th© ptwpcrtics thus 
euittisated; amd logoy wf those loocofi h*ro boctf 
replai^ oimI kepttfpHtf pfesebt tbrus. 
graxd)eil,^reM tbne Crown' soonisfter tlwr HoilQrattOn, in 
ajul emyvtiaseadiMg 3^^ QniBber of^piweats 

^ iacreased. 



* ‘Cr TfiB COWA»r 

utCTiel^ed* 'Xlie^ld «Mm fasre }mn>oftm 

and plans of them made, aiid usually annesod ta deeds of 

couTeyMcej ormorfgafe, wldcAi mmt be escolled, with- 

in a limited'time^ tnntbe^ot^ of the Seomtaty ofediia 

lisland also^ aU^the^ patenfs^^ <aodv 

o^cei^ to them, ar& recorded^ ^ In sdt^sputes at^iaor 

i^out bo«Bdlic|^ ilne^ mhenre 4he koepli^ ap of the old 

marked lines on earth-jias be<m seglacted^ mrveyovt are 

appointed to maise actual woimtwyM oi all^beaid marked 

Ikses on^ earthy (presorted ia •^eke mannerihetom 

tiOned,>andtottrtmet£rom toe^^cre^aty the islaitd^s 

office eotreet topies^of aU such diagrams anoexed to 

patents* and OoMaeds* of ooat^anee, er moOtgage, of 

lands in the neighbourhood where the disputed beoBthwy 

is, as tbej^'toay toiivk ne^mary for the inresttgation 

thereof, ifhey then eompare the lines, and meridians, 

of these ort^ai tMagratns with thote in their diagrams shews thceamo 

delineated from the^f own rc-sarrejs recently made; bctrmga-^ 

whdO^itlfi always <mpected that the Hitcs^ icnd nmridians, 

of the former Will comcide with those of the latter, ll 

is evident that this ceistidcncc could not happen if any 

variation of the magnetical needle had token place in tho 

intermediate time elapsed between the making of the4r9t 

and of the laat snrrey. My busiacBalmii^ vei^ extonsito, 

I was frequently applied to m disputes at law about 
boimdary hnesy and i had^ besides, abundance of^ippor- 
tunit^s, on other surveys, to aseertain tliis fact sattefao* 
torily- Krom all which 1 have dkeovered that the 
.oonrses*of tht Unesi, and mcridiana, delineated on the oci« 
ginal fyagrams ^neaed to patesats^ from 2066^ downwarda 
to the present time, and of the re-surrey disqpmms thereof 
aonexad to deeds, coincide wath, atektofWtpatMdicl to, the 
lines and meridians deltneated dn the itesc diagrams from 
recent surveys nuule by ||h magneiical ateedte^ of the 
aame Oftginal marked Hoea^ earth,^(pr«dermHlia& b^re _ 
described^ «o that whateveaemme iai :the ground a^were 

line on the^^ageam mitiexedUrothep^toniw^aa^ ^ ^ 
auppo&ed, for^iesimapie^ to be aotoh axui^Bsmtb, or eftst years ago 
oiidwtot^ npom tettiMgi the crna^iase. to tomohbto 

Off earlh^ xnd'dtireelteg the sighite iiordi awi Scilth, ot 
easttwid:^ wos^ occowiiag^ iboi,^mn9Qettebi* needle,-toe 
• ' said 



Mid fiiirlc^ i)ka6\o»ieaxlth, «ftgiaa% 

(Seal needle l Sfl^er 1^0 yduingo, btnr benti^^Kd bj^ niie 
to bnexaefiy InxAe Iwe;'^ or dii-eciioiMo^^tb of’^Uie 
oqmpnwMooDte^iiisitiyi iMr •ItonttiKnivef'^’^e 
coidd -bareindUM^teMt diuing Membote^ o^Nniy '{Aft,* (df 
(bat period «^iiMeJniJanaioa» f < >« <' >' > 

Qu. Whether '' To^tbiklt »ay n»t be iiinaaeeptable^<>Mbj4iin a iitWi 
the variation hisfecHl^^f iiM|»*wtihe of ib« 

aa*i^°timJ” RetbwwttnB to (he pBeseattjtime,^ in oriels tO'«#>»iato any 
< dou^t thabeidgitt agrwe, wbetSteadicve tK> net A 

aSiiSBsqimitity «£ tiu ' wignetical^'Menrlien ilatd^ b4en 
aaoertabKd, and allowed for, in ^lifiRi diagraou hfi*, 
nesed to^padente: and wlwdh^ dfe wactation of 
greet eaat^ which correspond* with Me dSl^fnetieal 
noit, might not then, bare.a^^^Oed tbotroe 

X^an^’cetTb '’^^’’'w^ion of M* eoB.Tpaa» wM first >^bBerved 
Colunbu*. ^ C(d>OlMUB, in his first roj»^ acrow the AtMlMie, 4n 

yeardsItiS; and set'ined ro threaten that the laws df Ka-' 
tfcsaweroalteredsa an onknown ooean. it*ds evident, 
bmrerer, Mat CoUtoditis was not obte to adfortain the 
qaaatity •£ rariation: for if he had aseertaSied it, the 
danger he vna in would liare heea >dknilliBbed,*if not eo-i 
tie^f reraoved.v’ His^seovery, thwrefbre^ must hare beeiti*' 
sin^y Me dOfieotion o$ Me magnctical ndetOe from the^ 
true mwidMa, wMiout hsowing the qtmnMy (hOreef. 
and system- Famn tlM peiMd down to Me ymti- 1700, wboti Dr.^ 
lltdie|r publtisited his “ Theory 'Of the Unrietioti of th* 
^(iofoiuSthe Cem|iassy” nowhscoraiioos, asoerfoiaing Me quantity Of 
tame varialion swriotioa, iathe West Indtes, were^ I bOHene,'- phWtslIed; 
”osr™**** ** Ho was the first Mat macks any in floaMvAmetioa^tfod^' 

theMwefocsihiAfi|eappM:aUfotc>MecoastafB»Mfib>‘ WIM 
bis MeoajrMMfMfiHlidd *% and oanreM Chart of 

Me i^ala IFofld,«hawiB 9 ‘Ma ¥aria(ion*'of the Goii3<-4- 
pase,iiHa aa Mey^omrafomyKn IT&0>, by 0H«cH»h off ' 
^ CapteHdaa. Hattepthf fiyi^fiiijahisri tifisankMlion, at^ 
J am ai M , i .»ii t «hrt **n'd ia i a ai >e ea Medanwsasitt'ie atpreswit;.' 
HfeMjPhiryiMsiiW hm^^faam iMowaiimit to fow-^' nm- Mt' 
any obserratioRS, in Me West (adim, appear-Mlieab hhe»* 
jiMla iymM MiBr rMipbKUtmhs 

hnOMi^Mii«iMbMea|t iMd^rV^nnMdheMvoa^iiM iHin, 
elHirtiu«> JlM^daonm fiptand l M- ifo iw*# 

< been. 





fABtAViov^r vat toufAtn. 
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keojsifU 60ald.Ii3Te httd oo tfifiuevoe m direoiing' ihe »utu 
in JmnaicAi |:i|E< preceded k by 30 <» 40y6ars. 

Tk 0 a^erUiniof of the true meritfiati^ oi^nse- Th« c%rlj sw- 
ofitie nagfietical Tariaitiod from it^oaqulrer Arore veyor« were 
ecientiftCE^ a» well eir practical^ kiiowl ©%05 ibaia is often 
to]je met with e?en at this tuna ; but, 130 or IdO^enre ^ compw 

it mtkftly confined to a re^ f©tr indt^iddals. 

The needle was then the cmly gvide and rnk 

to by^ bolti at sea and at land, aod^ {geneei^, ^ 

oat^O^rfderenoe t^Mog had to thetroe meridka& ^ ^ 

BbiJ the first anrroyors aocertained the guaiAity m va- certain^ 

riationy and aUowed for it, in delineating their diagramfi ly allowed no* 

that were anncttiEd to the earliest patents in Jamaica^ they **'.*”8^ 

,j, la .a . i«. . ation in thezr 

^ui4 nave iMvtIonea itie s^e in such diagrams; other- arafes. 

wise it cpuld o^ly tend to mislead, not to direct* The 

SEffiesystoflsof sdrvoying would, and must, by law, Lare 

been continued; for, <(as was stated abore,^ the namber 

of 4:ratitB has been annually increased; and the nnioter^ 

raptM ptacticc of eureeying, whidi whs always dai^ 

mcfeasinf jjn proportion to the extending eultiration and 

settlement Hi tiie island, could not admit of any ehangey 

without a pew hsw haring been made by the legwlature f»t 

that purpose^ and then such a ebange mitst hare heM 

recorded with the laws of the island, and those'that 

regulated the ^mdoct &{ mrwejm. No surrayor, nor . d after- 

other person, «mild hare beeif ignorant of such a ^sSmnge wards ch^g^ 

bairiilg takeo idaco* Since even the difierence of one the lesMlatare 

degcae iAmnnuig a Hue is very cofosideraide; butthat 

sin wtHdd harnkkafly changed alhproperty, deri^^^aH ^' 

be^^ks, thrown % oodiaods into plasitatloas, and efiw 

trannl; aadfConsequientiy, woiiAkI have bamsoo patpabln 

a»d in|iiriouaM to haae<^shifledk|^tiKhfii^ 

stud adricctioii* But no such ofanage bhrewertn^ened, 


nor has th« pent rdinote of itvser)^ been entertaified. 

On theooWteurf^ tenioagwKieid tjPridkn^^iwio^dfSfmtcs 
at haw idtiontbottadary lines, te^dmAaiwb^his intmf the 
only cfttecinA by wUcte Ate iwteeynni» 
the tieeide* ^ 

FVosteejmr Taie «artr ««34 

a It Boey Batsf'AoNtiaaii and d». 
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S8S 

been pre¬ 
served 


The origJraJ 
division of Ja¬ 
maica into 
conpties and 
parishes was 
made by com- 
pass, aud the 
compass still 
agrees with it 


The survey* 
under Sir Hen¬ 
ry Moore, in 

1 


♦ABIATION OF Tlf* COWPASS. 


When I arrired in that island, upwards of 
years since, I became acquainted with the oldest surveyors 
there, who had .practised from thirty to forty years. 
Thpy had the original papers, field notes, and diagrams 
of their predecessors, up to the dates of the first surveys. 
Many of these ori^nal papers, field notes, and diagrains 
are uow in niy possession ; from which the practice of 
surveying, taking field notes, and delineating them on 
diagrams, is clearly shown. 

Jamaica was early diviilod into counties and parishes^ 
thft^houndary lines whereof were defined by tho legisla¬ 
ture, and the lines of many marked on earth. In the 
county of Surrey, the line, dividing the parishes of Port¬ 
land and St. George, is a north and south line, by law, 
and was marked on earth according to magnetical 
needle. It contimns in the same direction. ' In the 
county of Cornwall, the di’ddiog line betv\ ^cn the 
parishes of St. James and Trelawney continues a north 
and south lino, on t^arth, as it was first run by the inag* 
netical needle. This will l>e evident on the inspection of 
my maps of Jamaica, lately* published. It became ticces, 
sary, in giving the island its true position on the globe, 
to ascertain its latitude and loiigitudr ; and also the true 
meridian, with the quantity of the variation ofthemag- 
netical uicridian from it. But 1 have applied these meri¬ 
dians difierently in the map^^ ot the counties, and in that 
of tho island. In the former, in which the ^tuatioa on 
the globe is not given, the magnetical is laid down as the 
principal meridian ; because all surrej's of every other 
description, as well as those of the boundary lines of 
counties and parishes, arc regulated by it; and the true 
meridian is introduced only to shew the variation; but, 
in tho latter, iti which its place on the globe is fixed, as to 
latitude and longitude, the true meridian becomes the 
principal one; and the maffepetical meridian shows the 
quantity of yariatiou from it, and regulates tho sunejs, 
and the relative situation pf places, as iq the county 
maps, 

Wh«n Sir He^ry Mpore, (who was considpreda great 
surveyt^r^) wa* governor of Jamaica, about the year ITiSp, 
maps of that iil^pd'Wpre pOiRStructed, under his iramp- 

• diattt 
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by Mr-CjtASKrrL, die islaod were 

and Mr. Simpson^ both cminrni i.ar\c}ors. Bid, in without 
these maps, the magncUicdl monaian oiiiv is lepn-sejited. 

I ^ V / ■ *-ll IuIa0 

iNcdhcr tJic magnctical variation nor the true niLiiiharj h 
mentioned: the isl.nul’h place on the globe, es (o latdjde 
an*dlongitnde, is not given. In short, the tnie Tncridian 
hds never been noticed, nor the quaafit} oT Vitriation a* 
dertamed, nor the variation even ineiiiioncd, nor the 
latitude and longitude, observed by any &uricj/or or 
engineer hi Jamaica, but mjself. 

Although the discovery of variation’s not varj^ug, 
in Jantait a, is established on the chaiesl evub n^o with¬ 
out the aid ol other tlata, yet it is highly gratifying to 
hnd Dr. Jlalleyy^jis it weie, confiinnng it to the minatist 
accurary, as will appear liointlie jccital of the ionouirig 
observations of Mr. Bong, in hi-. Ilistoiy of Jamaica. 

The variations of the matcin ai needb weic ob-Q^nt'^t m 

served by Dr. Halley to be very si> dl. near ttie eqna- ^ 

tor* I have seen no account oi them loi this island, j ^ 

that can be rched ujion ; l)ut, if observations should bun 6jud 

betaithfuH) made here, they would jirobably coTitirm 

lus opinion. Accoiding to JViountam’s cii.»rf, con- 

structed in the yeai 1700, Aoin ]>r. HalleyS table-, 

file 'variation at Port Royal then about 6J degrees 

cast. Bift, as in ino&t paits of the woild it is found 

to be continually cither intre^'-ing or df'creasinsr, so 

wciuay r(.asonably concludi, that it may have alteied 

in both respects veiy much dnni'g this long inteival 

tliat has passed since the conshuction of the tliart/’ 

The maauetical variation, ascertained by me, and laid , . . 

. , ^ . r 7 . —ami It lb the 

duwnm my maps ol Jamaica, is 6^ degrees east. tiuucnow 

1 h ave to others, better qualihcd than I afli, to iurpiirc 

and to ])oint out, what improvements natural philosophy 

miiv denie fiorn this discovery ; which 1 hope may'beau 

acquisition to science, 

I 4in afraid I have been too prolix- Cut the import¬ 
ance of the subject, and my doSire to remove ©veti the ^ 
shadow of any doubt that migSt be suggested^ wiH^ I 
trust, be admitted as ijay apology. 

^ J have the hononv to bc,^ 

. ' James hobertson. 

XV.—StrmtMfiifT. " Gd^g ' 
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Ob^rrvalions and o9i the Ft^mrr^ the Clhntite^ 

• ' V o ^ / 

<V^</ tju ^ittuasjjfhiu c oj: Saiiun^ and its Fuig^, % 


Changes in tHc 
appearance of 


afreet the 
bi'fly of the 
pl<U 7 et 3 ‘' well 
as the un^. 


Jupiter ih not 
no r‘, c.ij 1^" 
cau>c itn f qua- 
tor it> neai ly jq 
the ecliptic. 


X'^JLY last year’s observations on the slngvitar figure of 
Saturn liavjng drawn the aUt Jition of astronomers to this 
subject, it may be easily supposed <hat a farther investi- 
g^Kiohof it ^tii] bo iieressary. ^^’'e’so0 thih plan^ in the 
course of jts revoliuion roniulthc snn in so tuany various 
aspects, that the change occasioned by tfie d^ifl’crcnl situa.. 
tion.s in which it is viewed, as far as relates to tht5 ring, 
has long agh been noticed ; and Hjitygens has grveiji a 
very full cxplanatioii of the cuiysse of Ihese changes-f. 

As the aU) of the planet's equator, as wri! as that of.' 
thejring, tt‘eps its paralleUsni during time of its te« 

V olutiou about tlse ‘^-un, it follows that the Sviino ciiange of 
situation, by which (he ring is alfected, must also pro¬ 
duce siniiiar altcratioris in the ajypearanre of Uu'jihuie/ ; 
]jut since thesIiapB of Saturn, though nof strictly spher*- 
cnl, is very dilfeTcnt Irorn fhat of the I’ing, the^ chnn-'cs 
<u'(a^ioacd by ifs diiTv'rent aspects will he sflui-inuto that 
only they can cxiicc^ ro p^Mttur I’tt’Ui ho have been in 
tliehabitof sceiut: set) s-nall obj* cts, niuJ arc Jurr/.d,od 
v\ ;(h instrumersts thji wiH show f In t,i dtstinctU , 
vt ry high and luminous inagirirybig ]iov»cr. 

jf tlic equator of (he p’anct Jupifer were iurliiied to 
the ecliptic hke (hat of Saturn, I have no doiibt but (iiat 
vre. should ^iec a considerable Cliange in its figure during 
the tiuie-oF a synodical revolution ; notvvithstanding the 
spheroidical figure occasiomnl by the rotation On its axis 
has not iJic extended flattening of the polar Cegioos that 
I have remarked in Saturn. But since no^<>ivty the po- 
?)itianof the Saturnian equator is such that it brings on a 
perrodical change in its aspect, BfWotintrng to more than 


»-* 


f ' m i ' (PhUoi. Ttant. 'x&qS* 0 , 

•f SeC Safurahtm-, page 55 wl« 3 -e the change# the 

arc rcprc&ctit«d by a plate. " ^ 

^ 6% degrees 
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62 conrlc of each revolution, but that 

moreover in tho shape of this planet thei' is an additional 
deviation from the usual spheroidical figure arising from 
the attraction of the ring, we luay reasouablj expect 
that oqr present telescopes Mull, enable ns to bbserve a 
visible alteration in itff appearance, esiJecially as our at¬ 
tention is now drawn to this circumstance. * 

In the year 1789 I ascertained the proportion of the Bquatori,iI and 
equatorial to tl^e polar diameter Of Saturn to be 22,81 di^im. of 
to 20,61 and in this measure was undoubtedly included 
the effect of thd ring on the figure of the planet, thdugli 
its ipflucncG had jiot beim investigated by direct observa¬ 
tion. The rotation of the plane* m as detcrmuicd after¬ 
wards by changes observed in the configuration of fhi* 
belts, and proper figures to represent thedifierent situa- 
-tionofthc spots in these bells wore delineated f. In 
drawing them it M as understood that ilio shajic of the 
planet was not the subject of my consideralion, and that 
consequently a circular disk, which may be describul 
without trouble, w^ould be ufficieut to show the configu¬ 
rations of the changeable bells. 

Those who com]»arc these figures, and others I have Figure of Sa- 
ocrasionally given, ill which the jjurtiruLii ihape of tlic 
body of the planet m as not intended to be ropro'iented, 
with the figure which is contained in ruy last paper, of 
which the sole pur])ce’eMas to express that figure, and 
Avondcratthc great dtUt^'cnro, have probably not read 
the measures I have given of the ecpiatoridl and polar 
diameters of this planet; ami as it luay be some satisfac¬ 
tion to compare the appeartuiec of Saturn in 1789 with 
the critical examination of it in 1805, 1 have now drawn 
them from the tw o papers wliich treat of the subject; 

Fig. 3. Plate I. rejjrohonts the spheroiJical foriq of the 
pUnet as observed in J.7S9, at which time the sipgulanfy 
of the shape since discovered was unknown; and Fig, 4# 
represents thesame.asit appeared the 5th of May 1805. ^ 

The equatorial and polgr diameters that wref^ established 
in 1789 arc strictly preserved in botli figures, and the last 

difiers from tlic first onljf' ia havihg the flatteniy^ at the 

« I ^ ^ , 

" *.» i • I , 


* for 179©# p- ^ 7* /r 

. €r©g 2 


f Ibid# fof 31:7ja, p.a:^ 

poles 
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«« 


Oil nvagnifying 
powm, P'ltti- 
cularly low 
powers. 


The figure of 
5 iturnwaji not 
ajTcA-tetl by 
gibbcf&.ty. 


polcfi a little more extended on botli 

eqiiatorial parts. It is in canaequcnce of^tfits^ncre^of 

the length thib fUtteiviog, or. iroan some,other 

a somewhat greater ctirvatnre ip the latitude of 40^ 
or 46 diFgr'ees north andjouth has taken place; aitdas 
these diflc^e^ce^s are^ery tniniite, itwitlnot appear ex- 
traol'djrtary that they «;hrttUd have been overlooked in 
178®,*^when tny atteniiun nas en^tin^y, taken ap with an 
oxaniination the two principal xUamotcr?! 6f thO' 
l^lunct. ^ 

TiK\iiso of various magnifying powers in observing 
niinutij objeots is not generally understood, A low 
po't^er, su.ch as 2t)0 or 160, with which 1 have seen the 
fig\ir»*of SatarUj is not to show it to one who 

has not already been it pei fectly well with dn adequate 
high power ; an obsorrerj tliercfoi^AWho has not an in- 
sinimtuK that wfll hear a ’very distinct magnifying power 
<;f ,S()Oj ohght not to expect to see the outlines of &tarn 
so sharp and wdl'flofined as to have a right conception 
of its figure. The quinaiple belt is genaially a vciy good 
rrilerion: for if that cannot be seen, the tclcstopo is not 
infficieni for the purpose; hut wjien wc have entirely 
convinced onrseHes of the rc^Tily of the i>henomena I 
have pointed out. we ma} then giatluaily lower the pow¬ 
er, in order to be assured that the great cinvature of Ihe 
oyo-gias'ses giving tiiese high povvt'ii>, has not occasioned 
any deceptions in the figure to bt investigated, auil this 
was the only reason why' 1 monfloncd thaiT had also seen 
the rcmaikable figure of Saturn with low powei*. 

In very ci ilical cases it becomes necessary to calcuUt# 
every cau^e oi an appearance that falls under the pro- 
\inceof mathematical investigation. For this reason I 
iiavc always looked upon an astronomical observation 
without a date aa imperfect, and the journal-method of 
comaJUinicating fhpm is undoubtedly w^bat ought to be 
Hbcrt. For instance, w hen it is known thatiiny last y«ai’s 
moat decisive obsenatiopy rtdatiiig to the Singular figure 
of Saturn, was made tto 5tb of MAy, astronomers may 
thi^i ieatOUlato: by IhU dalto the place of Sj^tura and of 
the ; their distancOiS fro^n each 'nthecj; tbo 
of iliumijmfton of .the Sathrsato^. dfskj by these eneani^ 


r 
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we fi»^IiL^i]bbo5ity of the-planet in the given situation, 
and osccrtaV that the defalcation of light could not then 
ainOant. ta qne-bundredth part of a second of a de- 
gl^, and that consequently no error could arise from 
that cause. ,* 

I have divided the following observations into two 
heads, one relating entirely to the figure of the body of 
Saturn, the other concerning the physical condition or 
alimate and atmosphere of the planet. 

V 

Ob.servations of fhe Ffgure of Saturn, 

In the collection of my observations on the planet Sa- Observationi 
turn, I have met with one made eighteen years ago, which 
is perfectly applicable to the present suby^ct^ and is as Suspicion in 
follows : 1788 that Sa- 

August 1788, 58'. 20~fect reflector, power gpheroidab 

300. Admitting the equatorial diameter of Saturn to Uo 
in the direction of the ring, the pjanet is evulcjitly flat¬ 
tened at the pole**, I have often before, and again thi9 
evening, supposed the shape of Saturn not to be sphe-^ 
roidical, (like that of Mars and Jupiter,) bat much flat¬ 
tened at the poles, and al^'O a very little flattened at the 
equator, but this wants more exact obs('nations. 

April 1C, 1806. I examined fheflgaro of the body of obsei-vation# 
Saiuruwitli tim 7 and 10-feet tclesro[it*s, but they acted shewing the 
very indiflerenriy, and, were I to judge by i>reseut 
pcaianccs, i should suppose the planet to have undergone the variation* 
a considerable change; should this be Ihe case, it w ill it ia subject to. 
then be necessary to trace out the cause of such 
alterations. 

April 19. 10-feet, po^^cr 300. The po^ar regions 
are much flattened- The figure of the planet differs a 
little from what it appeared last year. This may be 
owing to the increased opening of the ring^ which in fpur 
places obstruetji now t}je view^ of the curvature in a higher 
latitude than ifedid last year. The equatorial regions on 
the c-ontrftry are more exposed to view than they have 
been for some time past. . 

May^. lO-foet, power 375. The polar tegions are 
K^ch flatter than the e^^ailcbcjial; the latter be^g'inore 
dis^gaged f$om ihe ring a|>peiar rafter more* curred than 

last 
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Obiervatton* yc»tir, So that the fi^nre of the plairet: 8 «^s have 

uliewing the undergone some small aUerntion, which may oeeasfly ae» 

api^icnrfigwc poaated for from our %iew5ne it mrvr ih^a ^'dilfcrent 
of Saturn ana ■ . ^ t . 

the variations aiyiect. < 

it is sul^ecc to. fl'hc planet Jupifor not being visible, we cannot com¬ 
pare the figure of Saturn with it; but from memory 1 am 
quite certain that the llattcnihg of the Salurniaa polar 
regions is consulerably more extended than those of 

‘M 

? t 

eq^mtorial rej^on 

or^atitrit appears to be a little more cleyafed than last 
year- This part of the Saturniau figure could not het * 
exainined so well then as it may ut present, the ringinter- 
lcriiig\\ith our, view of it in four placcSj which are now 
visible. 

The flattening on both sides of tfiopole is continliettto^^ 
a greater extent than in a figure merely spheroidicM, ■ 
such as that of Jupiter; and this makes the planet more 
curved in high lafUiides- 

The planet being in the meridian, the equalorial shape 
of Saturn appears a little more curved than last year 5 
but the air is not sufficiently pure to bear high powers 
well, , V 

May 5, lO-fect, power 5*27. The air Is very favour¬ 
able, and I see the plane? well with this powt'r; its 
figure is \cry little different from what it was last year. 

The jjolar regions arc morb cxtnidediy tot than i su})- 
pose tln*y w on Ul liavc been if the planet had received its 
form only from Ihe eficefe of the centrifugal force arising 
from its rof-iitory motion. 


JuJ>ifer. ‘ 

v, hfay d. tO-feet, power 527. The 


The equatorial regit)n is a little more elevated than it 
appeared last year. 

The diam(der which iulersocts the etjuator in an angle 
of about 40 or 45 digrees is apparently a little longer 
than the equatorial, andvthe curvature is greatest in that/ 
laOtudo. ^ . 

j 

The planet being in the mcridinii and the night bea«t44‘ 
ful, I have had a coinpiete view of its figurjdi It 
umle/g^uc no change aiaceJaxt year^ cxcopfc what aris^^ . 
frrnn its^ifffirent a greater opening 




^ t- ^ 


'MaJ; 


^ V 
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Power 527. Tfaoaur boing very clear, I cee 
the figure ly Saturn nearly the same as Ust year, the 
flalteninsj at the paJo-> appear^, at pie.ent some\^luMcss; 
the eqtiafonal audoUurro ions are v*iU in*'same. ^ 
Miy 15, 10^ 30. f i* i uiried tin appLiranco of jSa* 
furn, an 1 ronpaicd il vviOi iJie crijiavmg represenfing 
its figure* in last ^ arV voTiune of the PhiU Tiaits, 'i'he 
ontUnes and all th* other ffaMirts of ti is en^ia ihg are 
far mort tlislinct than ran lm r ste them in the IcIl- 
SLO])e at one , hut it is the very intention ol a 
coppor-j U*e to foU rf toTcthcr all mat has hetn succAs- 
fully (Its(oMr 1 by lepoaud and oicaional ptritet 
gl u !iul to jt pr<.•'Hit It uniltd an J fiis^ir ctly to our 
wi^rtjoiu iiul'cd hy looking at tlu dtaiviuf^s con- 
t«in*d in aMi nioiP} tins u ill h lound to bo 

thi case tith 

tquatoiial >-^1 imetti of in^ la^t V figure is 

liOwc^iraMiy Utile t )o bhoit, it s tuhivclnon to 
tin ])o]ar dtam(t( r '^5,11 to i2 whidi is tin jnopor- 
hon that at(citd!jud m I7h9, from which 1 have 
111 li I o tonnd no r asou to depad. 

The following putnulat^ rtmain as iny last year’s 
ob ivation^haic c^t u)i slicd tliLin. 

'i h UUniina at tlu poUs ol Saluin is nioie extensive 
Ilia I H is on ihi pi iik t Jupder- J!e cuivTfuiein high 
litilul Sis i o at iUi than on tint plamt Vt the 
t juatoi. on tin cuuUai >, the cin\ itiiic ib nthti kss than 
it IS on Jiipiti r 

L pon tlu whrth 5 ther fon, the shaju oi llie globe of 
■^Utun IS not s n h a> a lol itot inolion alone could have 
given it 

J SLv the q nntuplcbtU, the division oi the ring, a very 
n-tiovv badow oi the ring across the body, and another 
brindii sliadvin ol (he bod) upon the ioilowing pai t of 
tlu ling, and ualdss all these partinilars are virydis.. 
tmetiy visible wc cannot expect that our instrument 

* For an instance of tbifl, see ToBiJC TMayeri Opsra%nedta, Ap* 
• ftHdix Oltervatmim^ Ad Titlmiam Sehno^rapbicam AnimacIgyersiQnMi 
wiwrc the anafi!;std accurate and xaiuabk plate represents mooh. 

such a> It never can be seen in a telescope. 
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PLACET SATURN* 

should show the outlines of the planet sufricie»H 3 H(j^ell t* 
perceive its peculiar formation. / 

May 16j 10^ 10’. The greatest curvature on the disk 
o{ Saturn seems to be in a latitude of about 40 degrees. 

•May IS. The diifercnce between the equatorial and 
polar diameters appears to be a little loss tiian the mea- 
suA^s taken September 11, 1780, give it; but as the eye 
was then in the plane of the equator, and is now about 16 
degrees elevated above It, wv cannot expect to see it 
quite so much lliiltcned a( prestut. 

^fuue 3 . Tlu ^hiidcn of lh(‘ ring falls upon the body 
of the j)ianot so'itlnvaril'. of the ring, thelim|>; 

it grows a little liroacltT at bolh cidh wbeie it is u\iOii the 
tin a round the ir'obe. 

June 5 , Tin* pLinet Jiipltei is not uihclenf!\ high for 
distinct vision, and Saturn is already too low to use a 
proper niagni(> ir : Irut nevertheless t!ie, ditiertoica 

in tire foiiuatnn ol t!te tv\o pianctN is evident. The 
equafoiial as well as poLir-region^ ou Jiipi/ci’ aie more 
curved than thos • of ^afein* 

Jnm y. The air is bLdiitiiidl) (Ka', and proper for 
critical obM'iVisions. 

The breadth of (ht tini^ i.s to tne sp.ii e betnern the 
ring and the b vly ol ''atarn as abou! b { S<c Fig. 

The ung np])tar> it* hi ‘lopitii: toward the bodj ol the 
phiitct, and the raside edge oi nispiuOal>ij ofa spheiieal 
or perliap-^ hvperbulical forru- 

The shadow of the 111*1; on the plane! \> h'-oader on 
Iroth sid{'-' than in tlu* middii : Ihis is partly a cfune. 
qiu'nce ol the niivatiue of the ring avIoc/i m !he iniddie 
of its passage across the body lodes inoie ot (lie shadorr 
in that place than ai th“ sides. 

The shadow of (lie bod) upon the ring is a little bioaiU 
er at the north thair the south, so not to be paiailel 
wdth the outline of the bodv ; nor is it bO broad at the 
north as to become square with the direction of Uie 
ring. 

The most northern dusky belt comes northwards on 
both sides as far as (he middle of the breadth of the ring 
where passes behind the body. It is curved toward 
the south in the middle. 


1 i^iewcd 
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I viewed Jupiter, and compared Us figure Avifh tliaf of 
Satnffi. evident did'erenct* in the formation of the 
two pianeft is visible. To distinguish the figure of Jupi¬ 
ter propeuly it may be called an ellipsoid;, and that of 

Saturn a s])lieroid. • 

• • 

Ohaervaiioii.^ o-n lliv. periodical Chaii’p‘s of the Coloiy' cf ^ 

the polar Regions of Saltan. 

Tn the ob.ser\ations 1 liave given on the planet MarS;, 
it has been slioun that an alternate jjeriochcal change that tJic pof.ir 
takes plaec in the e\tent and briiildntss ol the north iiiul 
south jjoiar spots and i hav(^ there suggested an idea 
that the cause of the brightness niiiiht be a \ivid reflec¬ 
tion of light fjoui frozen regions^ and that the reduction 
of the spots might be ascribed to their btnng exposed to 
the sutK 

'The lollowiiig oliser^ ations, 1 belu ve., will either lead 
ns to similar conclusions wit!) respt ct to tin* appearance 
0 ( the polar n-gioti'* of Satnrru or will ai least draw' the 
attention of fuleie ()b'.ervers to a larther in\estigation of 
the snbjec!- 

M ith liigh inagnllviiig powers, the objects we observe applies- 

reiiidrc more ludi' than when the power is lower; this high 

* ’ puut'r^; to cie- 

afi.^rd^ us a ipfod method of detei mining the relative jermluc the-le- 
])iightness of the diitertmt parts of a planet. The less l^fve briglit- 
bright olijcctwili be found deficient in illuiniuation wdien ot objwcts. 
tin* jjowwr exceeds wh.n it \> ill bear with case. I iiave 
availed rnjselfot tin. a-sistance in the observations lliat 
follow. 

June 25, 1781. ith an aperture of 6^3 inches 1 Observations 
used a nmgnJviu'^ lajuer of ltd). I'his gave a kind of *^1^-appear- 
’\ellow Ish eolour to ffio planet Saturn, while the ring and its nng, 
still retained its full white illumination. partial changes 

November 11, !7b:k From rln^ quintuple belt toward 
the south pole the w hole distance is of a jiale whitish co¬ 
lour; less l)rlght than the white belt«:, and much less 
bi ight than the ring. 

'I'liis has been rcpresentiHi in a figure which was given 
in the volume of the Phil. Trans, for 1791, page 32. It 




* Phil. IVaus. for 1784, page 260. 
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The chftikgea 
correfpond 
with winter 
ftnd summer on 
idkcplftnet* 


Is tohe noticed t^Rt tiie south pole of the 

long exposed to tlte influence of the sun^ and^^e filmier 

polar whitishness tias no longer to be seen. 

iTan. 1794. The south polar regions are a littie less 
bi^t than the equatorial belt. 

^ Nov.ij 1796. Thes]>ace betvreen the quintuple belt 
an^the northern part of the ring as of a bright white 
colour* 

This st^ems to indicate that the whiteness of the northern 
hemisphere of Saturn increases when there is less illu- 
x^^tion from the sun. 

May 6, 1806. The north pole of Saturn being now . 
exposed to the sun, its regions hare lost much of tiieir 
br^htness; the spare about the south pole has regained 
its former colour, and is brighter and whiter than the 
equatorial parts. 

May 15. The south polar regions of Saturn are white; 
those of the north retain also some whitishness still. 

May 18. With a magnifying power of 527, the south 
polar regions remain very white. The equatorial parts 
become of a yellowish ting^ and about the north pole 
there is still a faint dusky white colour to be seen. 

June 3* The south polar regions are considerably 
brighter than those of the north. 

These observations contrasted with those which were 
made when the south pole was in view complete nearly 
half a Saturnian year, and the gradual change of the 
colour of the polar regions seems to be in a great mea¬ 
sure ascertained. Should this be still more confirmed, 
there will then be some foundation for admitting these 
changes to be the consequence of an alteration of the 
temperature in the Saturnian climates. And if we do uot 
ascribe the whiteness of the poles in their winter seasons 
immediately to frost or snow, we may at least attribute 
the different appearance to the greater sutpeasion of va- 
pours in clouds, which, it is well known, reflect more 
l^bt than a c^ear atij^psphcre, through which the opaque 
body of the planet is moreyisiblc. The regularity of 
tteal^mate changes at the poles ought however tp 
’observed for at least two or three of the Saturnian y^rif) 
and this, on account 6f their extraordinaiy length, pan 
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•nljirile wpoc^ from the successirc attention of aatro- 
nomers. « 



On the Atmosphere of Sitturn, ^ 

June 9, 1806. The brightness wliich remains 09 * the Atmosphere of 
north polar regions, is not uniform, but is here and there Saturn and of 
tinged with large dusky looking spaces of a tlouity at- 
mospberic appearance. 

From this and the foregoing observations on the change 
of the colour at the polar regions of Saturn arising most • 

probably from u periodical alteration of temperjfture, * 
we may infer thee existence of a Saturnian atmosphere; 
os certainly wc cannot ascribe such frequent changes to 
alterations of the surface of the planet itself; and if we 
add to this consideration the changes I have observed in 
the appearance of the belts, or even the belts themselves, 
we can hardly require a greater confirmation of the exist¬ 
ence of such an atmosphere. 

A probability that the ring of Saturn has also its 
atmosphere has already been pointed out in a former 
Paper. 

SlougK near Windsor^ 

June \% 1806. 
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SCIENTIFIC NEWS. 


A Report of the Transactions of the Glass’ <f Mathema* 
ti4al and Physical Sciences of the National Institute of 
France^ for the preceding Year^ was made at the public 
Meeting of the 7 th of July lasty of which the following 
is an abridgments 

(Concluded from p. 337 .) 


JL O these geometrical considerations respecting the 
iigurc of the earth the reporter observes, that the order 
of connection would naturally direct him to the geogra¬ 
phical researches on the extensive plain of the interior of 
Africa, by Lacepede ; upon Persia, and the communica¬ 
tion between the Caspian and the Black Seas, by Oli¬ 
vier; but as these memoirs more particularly belong to 
physical science, ami as such have been analizcd by Cui- 
vicr, he passes to the consideration of M. Raymond’s 
memoir upon the Admeasurement of the Heights of 
jMountains by means of the Barometer. 

It was remarked in the Report of 1805, that there 
was scarcely one five-hundredth part of difierence between 
the barometer, the coefficient of Place for calculating the heights of 

mountairis by barometrical observation and that which 
M. Raymond has deduced from numerous observations 
of this kind made in the Pyrennees. New researches 
have entirely obliterated a difference which might be at¬ 
tributed either to the barometrical observations or to the 
earlier experiments on the respective weights of air and 
mercury which M. La Place had used in his computa¬ 
tions. M. Biot has lately repeated these experiments 
with the utmost precaution; from whence it vesults that 
the coeffidSent must be diminished yery neaily one fite^ 
hundredth^ and the methods perfectly agree together. 

Dn 
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Measure of 
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On tiid onk hand we obserrc the geometer assuming as 
data the facts obserred in the cabinet of an experimental 
philosopher deduces a rule for measuring the heights'of 
mountains; and on the other, an observer assumin^ffor 
his basis of deduction the known height of a mountain, 
and the effect which it produces upon the elevation the 
mercurial column in the barometer, draws his conclusion 
as to the relative weights of mercury and of air, and 
finds the same quantities which were made use of by the 
geometer for establishing his calculations. These qpm- 
parisons, w hich become every day more numerous in the 
application of analysis; these identical results obtained 
by processes so contrary, and deduced from phenomena 
so different, are proofs which establish the ''ciences be¬ 
yond all question. 

This important result does not constitute the only merit Circumstances 
of ]V1. Raymond’s memoir. Methods of distinguishing to 

the circumstances most favourable or most inimical to ijibaromctrical 
this description of observations, are pointed out and ar- observationi. 
ranged under three ditlerent titles,—The influence of the 
time of day, of the stations, and of the meteors. As to 
the time of day, it is found that the heights observed in 
the morning and the evening are always too small; whence 
it follows that observations ought always to be made 
about the middle of the day, which is a condition very 
easy to be complied with. The influence of stations is 
not less real, but more difficult to be obviated. The 
rule to be followed is, that the portable barometer and 
the barometer of comparison should be as nearly as pos¬ 
sible in stations where the local 'circumstances are the 
same, A great distance or interval is not-always an ob¬ 
stacle ; so that M. Raymond has remarked that observa¬ 
tions made by him on the Pyrenean Mountains, when 
compared with those which M. Bouvard continually 
makes at the Impetial Observatory, present a course of 
changes of considerable regularity, whweas the same 
observations of M. Bouvard, compared with those wticli 
M. Raymond made at Marli la Viile, indicate from one 
day to another, differences of ten or twelve metres or 
in the relative hdght Of tihe-two stations ;* whence 
it may bo concluded, that the use of the barometer to 
• ' • measure 
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suNtsdre heights not much differing froin eac)^ot$dr has 
mot mmch certainty ^hen the two stations are on a 
plane. 


Vaijous re* 
•catches, dis¬ 
coveries, &c. 


Various publi¬ 
cations. 


With regard to the influen'^o of meteors, it always acts 
in same direction, and causes the heights to appear too 
small; whence all observations are to be rejcct^^'l which 
Were made in stormy weather. Froi all tlu jc cotisider- 
ations it folio that in order to have the most exact 
height of a mountain it will not bo propc wu a mean 
indi^erently between ill the oteerva iin 'o at dif¬ 

ferent hours and sersons is in this case ih . ation 
would always prove less tlnn truth. 

An extensive course of experiments M.M. Biot and 
Arago upon the aliinitics bet v' the aifferent gases „nd 
light 'e n'^t spoken of ’ ^ f .^porter, because M. Biot 
purposes give an extract himself. An abridgment of 
Count llumford’s memoir ( x cL^^e dispersion of the light 
of lamps through ground isc ^ompushs part 

of the present report, not be ^iven in this 

place, because the Count’s already appeared 

in our Journal. 

Simple notices of inventi^^ ni Science and the Arts 
which are entitled to hououiw.jie incntiou, arc likewise 
given in the present ropor., but as they '■ontain no ac¬ 
count* of the methods or processor it has not been 
•'hojght necessary to repeat them here. SiiK its last 
public sitting the Class has published fir'st volume of 
^^emoir*! nre"’“nted by learned Forcigi.^rs vans Etraii- 
gers)., auvi tin sixth v.jlutnc c its O” u Memoirs, The 
^oHowin^ volumes will be published every six months, 
beginning with July I The first volume of La Mcri- 
diennede Dunkerque, base du Systemc M^trique decimal. 
This work contains ail ^he autliorities, observations, and 
metiiods of calculation wliicfa have fixed the two funda¬ 
ments unities of the Metrical System, namely, the Metre 
and the Kilognuaiae. 

Several members have published new works, 
editions of works already known, in which 
addition are found. Among these M. 

a sistii edition of Ins Geometry, and 
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Second edition of his Elementary T^ea^Ise^>n the difiereti- VaHeus pttlifi 
tial Sii iiJLgral Calculus. cation*. 

The astronomical world is now in possession of Solar 
Tables, in the computation of which the attractions of 
all the planets hare, for (he firs timCj been admitted,® 

Lastly, I fw’jneehaa ghen a more complete ed^ion 
of hii Cpt C OHctiou^. a truly das* leal work, ^hich 

requis* lo .if me’d^tjon to those mat iix^inalicians who 
h.ive pOi itj * with no degree of facility be 

propcrI\ aunouiic . ioiho^L .vhoha\onot. La Place has 
also puLlibhcd a D serl. ^u/'ornin ^ a supplement the 
tcn(^‘ h >ok of iUS IVLcar if' t. (c, in which he gives 
a comj>!et' tlicor\ of ’ e capu)/'* ao n i * hich some 
notice has n "^hese 

dclicale roscr- b not b** Luusidc.t I a- ^rials 


of skill by tlio^e . re rart uo >» on iclj (he 
pheno"T*'na of Nature a , LfUn -tos^ xl>i t-a^ • o uer. 
Every ■variable quantity among nL..a:’a’ opearances be¬ 
comes thf a..<* * for determining othoi nits as soon 

as he’aw oi i!s is asc<irtainc<l- One object of 

utilit) is La Place with respect to measur¬ 

ing hfMchts by 'Ik- barometer, in which a uostion has 
arisen, li ’length of tlu aiert urial column should 
bedetc. mint'd u he base or the summit of its convcx*t3\ 
Our author sbeu ^ xi the la^tcf e much the most cor¬ 


rect, tnoiigii *^h. ht. /i* is less than o./ tl be produced by 
the almo^jjhcrii pi . ureit the Cipil .ir ■> repulsion did not 
act. Hegntstvv iJcUiods of corrcLnon. 

Philosopliicai \ i <ii( is of the Ro} al Society of Royal Society. 
London forth \eu^* 180', i^airTI 4io, 464 pages, 
with 12 Plates, London. ]\«eol. 

This part contains the follov^lug arludes: 1, Observa¬ 
tions upon the Marine Baroincte , uiatie during the ex¬ 
amination of the Coasts of New ilolland and New South 
Wales, in the Tears 1801, 1802, and 1803. By Mat¬ 
thew Flinders, Esq. Commander of his Majesty’s ship 
Investigator. 2. Account of a Discovery of native Mi¬ 
nium. By James Smithson, Esq. F.R.S. 3, Descrip¬ 
tion of a rare Species of Worm Shells discovered at an 
Island lying off the North-west Coast of the 4sland of 
%i^atra, Ux the East Indies, By J. Grififths, E^q, 

"4. Observations 
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Vjuiiom piibH* 4. Obserrations on the Sliell of the Sea Worm found on 

the Coast of Sumatra, proving it to belong to/a Sf^^cies 
of Teredo; with an Anatomy of the Tere^ Navalis. 
By Everard Home, Esq. F. R. S- 5. On the inverted 
Action of the alburnous Vessels ofTrees, By A. Knight, 
Es^*F.R.S. 6. A new Demonstration of the Binomial 
Theorem, when the Exponent is a positive or negative 
I^raftion, By the Rev. Abram Robertson, A.M. F.R.S. 
Savilian Professor of Geometry in the University of O*. 
ford. 7. New Method of computing Logarithms. By 
Thomas Manning, £.sq. 8. Description of the mineral 

Bas^n in the Counties of Monmouth, Glamorgan, Br^^ 


con, Carmarthen, and Pembroke, By Mr. Edward 
tin. 9, Observations on the Permanency of the 
of the Compass at Jamaica. By Mr, James 
10. Observations on the Caracl’s Stomach, respecting the 
Water it contains, and the Reservoirs in which that Fluid 
is enclosed, &:c. By Everard Home, Esq- F.R.S. 11^ 
Observations on the Variation and on the Dip of thd 
Magnetic Needle between 1786 and 1805 inclusive- By 
Mr. George Gilpin. 12- On the Declinations of some 
of the principal fixed Stars, with a Description of an 
Astronomical Circle, and some Remarks on the Con¬ 
struction of circular Instruments. By John Pond, Esq. 
12- Observations and Remarks on tlie Figure, the Cli¬ 
mate, and the Atmosphere of Saturn and its Ring. By 
William Ilerschell, LL. D, F.R.S. &c. 
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